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THE history of railroad development has 
been one of conlinuous improvement in 
size and power of locomotives, and in per- 
fection and economy of details from the beginning 
of their construction in England and America 
until the present time. The Rainhill Trials con- 
ducted on the Liverpool and Manchester Rail- 
way in 1829 demonstrated the practicability of 
Stephenson's "Rocket," which, in its essen- 
tials combined most of the features of present 
day locomotives. The "Rocket" and "Old Iron- 



sides," Mr. Baldwin's first locomotive, weighed 
about five tons each, and were scarcely larger 
than the motor trucks now commonly used on 
highways. 

It would !>e without the scope of this 
paper to trace the development of locomotives 
from "Old Ironsides" of 1832, to the latest 
triple compound Mallet, or the most ap- 
proved Decapod of the present day. The eighty- 
five years which have elapsed since the successful 
trials of the "John Bull" on the Camden & 
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Ambuy Railroad; the "DcWitt Clinton" on the 
Mohawk & Hudson Railroad and the "Old Iron- 
sides" on the Philadelphia, Germantown & 
Norristown Railroad, have been years of constant 
experiments and improvements, whilst corre- 
sponding experiments and improvements have 
been going on concurrently in the various 
countries of Europe. Each railway has en- 
deavored to excel others in efficiency and power, 
and each locomotive builder has striven to excel 
his competitor. 

Viewing the whole progress of locomotive 
development, one general fact is apparent; in 
years of excessive business the time and thought 
of railroad men have been so fully occupied 
with the movements of traffic as to leave little 
opportunity for the problems of improving 
methods and appliances. Waves of depression 
follow successively waves of expansion, and 
during years when earnings are small and the 
necessity for economies is urgent, much atten- 
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tion is concentrated upon problems of improve- 
ment. The result has been that each period of 
business depression has been followed by new 
developments in the art of transportation. 
It would not be difficult to trace the periods of 
minimum traffic which resulted in the changes 
in track from the 40 to the 60, the 60 to the 80 
and the 80 to the 100-lb. rail and now even to 
the 130-lb. rail; in the car, from the 20 to the 30. 
the 30 to the 40 and the 40 to the 50 and 70-ton 
capacity, and now in some cases to the 100-ton 
capacity; and in the locomotive from the 15" 
x 24" thirty-ton locomotive of the 70s to the 
17" x 24" forty-ton locomotive of the '80s; the 
20" x 24" sixty-ton locomotive of the '90s to 
the 22" x 28" one-hundrcd-ton locomotive of 
the first decade of this century-; and the further 
development of the larger types of Mikado, 
Santa Fe and Mallet — ranging from 300,000 
to 500,000 lbs. weight — during the present 
decade. 
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The process of development has in each 
instance been somewhat as follows. It has 
been found that the readiest means of increas- 
ing revenues is to increase the carrying capacity 
of cars, so that a greater amount of revenue 
freight can be hauled for each unit of car 
mileage. The increase in car loading reduced 
the number of cars which could be hauled 
per train, and resulted in a demand for larger 
locomotives capable of hauling no less a num- 
ber of cars than before. This found its limit 
in the capacity of rails and bridges to sustain 
the increased axle loads. Again and again 
rails and bridges have been replaced to permit 
of the constantly increasing axle loads from 
10 to 15 tons, from 15 to 20, from 20 to 30 
and finally to about 35 tons, the present maxi- 
mum. If we stop to consider for a moment 
what this has meant to the industry of the 
country, we will realize that each change has 
involved practically the total replacement of 
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rails, bridges, cars and locomotives on existing 
lines throughout the whole country, and each 
step has resulted in a reduction of the cost per 
ton mile until the cost of transportation in the 
United States has gone far below that attained 
in any other country. 

In the majority of instances each contract 
for cars and locomotives has been made to 
new specifications, and in comparatively few 
instances have existing contracts for either cars 
or locomotives l>een duplicated without incor- 
porating the changes which have resulted from 
the combined causes of experience and com- 
petition. Standardization has been an ideal 
much talked of but never realized in actual 
practice, because standardization implies the 
crystallization of present practice as the practice 
of the future, and means that no further changes 
shall be made as the result of experience or 
invention. Carried to its logical extreme, the 
adoption of inflexible standards at any time 
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during the history' of locomotive development 
would have involved the stoppage of progress 
at that point. Many attempts have been 
made to fix standards for particular railroads 
and groups of roads, but in every instance 
these have given way to the urgency of keeping 
pace with other roads which have not attempted 
to bind themselves with the iron bands of 
standardization. The practical result of such 
attempts has l)een that those lines most rigidly 
adhering to their standards have lagged behind 
their competitors. 

The result of more than eighty years of 
experience has convinced railroad men that the 
most advantageous field for standardization is 
in details rather than in the complete locomotive 
or car as a unit. Most of the advantages 
sought through standardization have been ob- 
tained by unifying or standardizing the design 
of various parts common to a considerable 
number of classes. Whilst the Railway Master 
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Mechanics' Association and the Master Car 
Builders' Association have perhaps accomplished 
less in procuring the adoption of complete 
standard units than advocates of standardiza- 
tion would have liked to see, they have done 
splendid service to the transportation interests 
of the country by the adoption of the numerous 
standard details, by their discussions and by 
their interchange of experiences. It may be 
said that their accomplishments have been as 
great as it was humanly possible to achieve 
under the exisling conditions of diversity of man- 
agements, diversity of ideas and the necessity of 
constantly keeping abreast of the march of 
improvement. American railroad men need 
have no fear of comparison with other countries, 
either in the practical common sense which has 
been shown in the conservative encouragement 
given to improvements in engineering practice, 
or in the reductions which have been achieved 
in the cost of transportation. They have been 
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quick to adapt to American conditions improve- 
ments which have been worked out abroad; 
they have maintained the suitability of American 
locomotives, not only for American conditions 
of operating, but they have also maintained the 
adaptability of American standards for all 
countries where the conditions approximate 
to those existing in the United States, thus 
developing a large foreign trade in railway 
equipment and materials. 

The participation of the United States in 
the world-war has brought about new conditions. 
A mass of legislation and regulation which had 
accumulated during years of peace and which 
was predicated upon certain popular fears and 
prejudices resulted in the failure to allow in- 
crease in revenues corresponding to increased 
costs. The necessities of the war soon demon- 
strated that these regulations which prevented 
co-operation by insisting upon competition, 
did not make for efficiency. They prevented 
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many measures of improved service which the rail- 
road managers were themselves eager to adopt 
but which had been made prohibitive. In order 
at a single stroke to untangle this situation, the 
Government of the United States decided that 
it was wise to assume control of transportation 
by placing all the principal lines in the control of 
a Director General of Railways, and to operate 
the roads as a unit during the jx>riod of the war 
and for a fixed time thereafter. For the first 
time in the history of the country all of the 
railroads became subject to a unity of manage- 
ment and to a unity of control in their purchases. 
For the first time it became practicable to adopt 
and to enforce standards. To a large extent 
the very forces of competition had brought 
about a uniformity of general dimensions and 
weights of locomotives for trunk line service. 
Inasmuch as all kinds of cars were being hauled 
indiscriminately over all railroad lines, there 
could be no reason why a diversity of details 
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should exist amongst those belonging to different 
railroads. To a lesser degree, perhaps, these 
considerations apply also to motive power. If 
one type of locomotive could haul a given train 
across the continent to the west bank of the 
Mississippi River, there appeared to be no 
adequate reason why a locomotive of different 
type or different details should be required to 
haul the same train from the east bank where 
the grades and working conditions were not too 
divergent. 

In the early days of railroading it was 
quite common for the same line to have differ- 
ent types of locomotives to haul its trains over 
different divisions of the road. The same con- 
ditions now exist upon a larger scale. Notwith- 
standing a certain amount of standardization 
of the locomotives on each road, there is a 
large diversity amongst different roads having 
practically the same operating conditions. The 
opportunity given to the Director General of 
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Railways to unify the motive power of all 
railroads, was unique, and the conception a 
fascinating one. The work of preparing standard 
specifications and drawings was entrusted to a 
committee comprising eleven railroad officials 
who collalx>rated with representatives of the 
three principal locomotive builders. As the 
result of their diligent and continued work, 
twelve standard specifications have lieen agreed 
upon and recommended as follows, and their 
final approval is now under consideration. 

Two sizes of the Mikado type, 2-8-2, based 
respectively upon 55,000 and 60,000 lbs. per axle. 
The lighter of these has a weight in working 
order of 290,000 lbs. and the heavier 325,000 lbs. 

Two sizes of Mountain type locomotives, 
4-8-2, based respectively upon 55,000 and 60,000 
lbs. per axle, the lighter having a total weight 
in working order of 320,000 lbs. and the heavier 
of 350.000 lbs. 

Two sizes of Pacific type locomotives, 
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4-6-2, based respectively upon 55,000 and 60,000 
lbs. per axle, the former having a weight of 
270.000 lbs. and the latter 300,000 lbs. in working 
order. 

Two sizes of Santa Fe type locomotives, 
2-10-2, based respectively upon 55,000 and 
60,000 lbs. per axle, the lighter having a weight 
of 360,000 lbs. and the heavier 390,000 lbs. in 
working order. 

A six-wheeled locomotive, 0-6-0, with tender, 
55,000 lbs. [>er axle, weight in working order 
165,000 lbs. 

An eight-wheeled switching or hump locomo- 
tive, 0-8-0, with tender, 55,000 lbs. per axle, 
220,000 lbs. weight in working order. 

A six-coupled Mallet locomotive with trucks, 
2-6-6-2, based upon 60,000 lbs. per axle, weight 
in working order 440,000 lbs., and 

An eight-coupled Mallet locomotive with 
trucks, 2-8-8-2, based upon 60,000 lbs. per axle 
and weighing in working order 540,000 lbs. 



v. WOKKS 



The tenders have been standardized with 
tanks of 8.000, 10,000 and 12,000 gallons 
respectively. 

No one railroad will be compelled to order 
all of these twelve standards; even the largest 
trunk lines may find half that number sufficient. 

A delicate and interesting question of policy 
is to what degree these standards should be 
confined to the essential elements of the loco- 
motive, and to what degree they should be ex- 
tended to its accessories. The committee wisely 
adopted the principle of defining only the 
essential locomotive, leaving a certain freedom 
to the railroads to maintain their standard 
accessories, and a certain freedom of competition 
among manufacturers of railway equipment. 
It must be borne in mind that the railway 
sjjecialty business itself is a most important one, 
embodying as it does several hundred separate 
manufacturers, with invested capital running 
into the hundreds of millions and employing 
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several hundred thousand men. These separate 
manufacturers have studied incessantly to im- 
prove their appliances and to reduce costs. 
Their productions are of two classes, first, those 
materials or devices which have become essen- 
tial parts of locomotives, such as air brakes, 
tires, headlights, injectors, steam gauges, etc., 
etc.; and second, those which are not strictly 
essential to locomotive operation but which 
contribute to efficiency and economy. Amongst 
the latter are such things as mechanical stokers, 
superheaters, feed water heaters, power reverse 
gears, etc. These devices are constantly shifting 
from the second to the first class. Most of those 
now universally conceded to be in the first class 
were at one time probationary. Many of those 
now rated in the second class are rapidly achiev- 
ing recognition as essentials to Ik* regarded as in 
the first class. 

To carry standardization to its extreme 
limit would involve a determination of the most 
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desirable among many competing devices, and 
would destroy the market for all the others and 
throw their makers out of business. It would 
check the transfer into the first class of those 
items enumerated as of the second class and 
would also paralyze every effort toward the in- 
vention and introduction of new improvements. 

The committee has wisely refrained from 
attempting a solution of these problems, and 
its further course with respect to them is yet 
to be ascertained. Some policy must eventually 
be adopted, however, either of leaving the rail- 
roads which are to receive and operate the 
standard locomotives, latitude to designate such 
specialties as in their experience have proved 
worthy of adoption, or for the Director General 
of Railways, through his advisers, to make a 
selection. The former would appear to be in 
every way the wiser course. 

I have stated above that the standard 
specifications have been recommended for ap- 
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proval. They have not yet been finally adopted, 
as a strong plea is made on behalf of the railroads 
similar in principle to that applicable to loco- 
motive accessories, that each railroad should 
be allowed to continue to adhere to the standards 
already adopted. The choice of course involves 
the weighing of the respective advantages. 
It may be said for the railroads' contention, 
that under normal conditions locomotives arc 
not shifted from one road to another, but are 
generally used continuously upon the same 
division to keep the traffic movement balanced, 
and are kept in repair continuously by the same 
shops. These shops are supplied with standard 
repair ]>arts and the workmen are proficient in 
maintaining the repairs of these existing standard 
locomotives. To introduce a new government 
standard upon all lines as an entirely clean 
proposition would be simple enough, but to 
introduce it on lines and conditions affecting 
an entire continent and already equipped is 



quite a different problem. It necessarily com- 
pels all lines to provide themselves with stores 
of repair parts adapted to the government 
standard locomotives. Thus, instead of simplify- 
ing the problem of locomotive maintenance, 
the introduction of government standards would 
complicate it. These complications would last 
far beyond the period of government control 
and would continue as long as the railroad 
standard and the government standard locomo- 
tives operated side by side upon the same lines. 

It may be said that the workman who is 
responsible for the best workmanship, should be 
entitled to the selection of his own tools, and 
similarly, that the railroad manager who is re- 
sponsible for his record of efficiency and econ- 
omy, should be permitted the widest discretion 
in selecting locomotives which he regards as best 
fitted for the conditions of service upon his line. 
If, however, it should be urged that the advan- 
tages of standardization to which the roads can 
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work, would in the long run be sufficient to com- 
pensate for the disadvantages of present in- 
creased confusion, then some principle must be 
discovered by which standardization shall avoid 
the cessation, if not the extinction of improve- 
ments. Every improvement in some sense in- 
volves the destruction of standardization. It 
would be an evil day for American engineering 
and for American progress in the art of trans- 
portation, which would involve a policy of dis- 
couragement to new and useful improvements in 
the art. We should therefore look carefully 
before we leap, to make sure that we are not 
giving up the substance of continued growth in 
efficiency and economy, to grasp the chimera of 
standardization. Especially should this be con- 
sidered most carefully when the world-wide 
danger of this war is upon us. 

Any paper upon the subject of railway 
motive power under the national administration 
would l>e incomplete which did not touch upon 



the remarkable growth and development of 
electric power transmission in transportation 
service during recent years. At the Chicago 
World's Exposition in 1893, the first electric 
switching* locomotive was shown suitable for 
industrial purposes, and tests were made of its 
hauling capacity in comparison with a steam 
switching locomotive of similar weight in which 
the advantage was shown to be decidedly in 
favor of the electric locomotive. Shortly there- 
after the North American Company caused the 
construction, under the supervision of Sprague. 
Duncan & Hutchinson, of an electric locomotive 
for use on the Northern Pacific Railway; but 
the failure of the first named Company and 
the fact that the locomotive was far in advance 
of the general development of the times, caused 
its abandonment before it came into practical 
service. 

Shortly after this the Baltimore & Ohio Rail- 
road undertook the construction of its tunnels 
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under the city of Baltimore and contracted with the 
General Electric Company for locomotives with 
large power to handle its trains through these 
tunnels for the purpose of avoiding smoke and 
gases. These locomotives proved to be highly 
successful, but it was several years after their 
construction before other electric developments 
succeeded. Meanwhile, however, there had 
been a continual growth in the adaptation of 
electric ixwer to interurban trolley lines, to 
small industrial locomotive units and to mining 
and other underground problems. Then followed 
the application of electric power to the Hoosac 
Tunnel Line; the New York, New Haven & 
Hartford Line; the West Jersey & Seashore, 
65-mile line to Atlantic City from Philadelphia; 
the Long Island Railroad; and the Grand Trunk 
Tunnel under the Detroit River. Nearly simul- 
taneously the Norfolk & Western and Chicago, 
Milwaukee & St. Paul Railways decided upon 
extensive installations of electric power, both 



of which are now completed and are showing 
marked success. 

The necessity of avoiding smoke and gases 
in railway operations in cities soon induced the 
adoption of electrification for reasons entirely 
independent of any economies. The elevated 
lines in New York City were the first and were 
soon followed by the New York Central and the 
New Haven Lines, forced thereto by the opera- 
tion of the tunnels to the Grand Central Station. 
Then when the Pennsylvania decided upon the 
construction of its extensive system of tunnels 
to give a continuous line under and through 
New York City, the adoption of electric |x>wer 
was unavoidable. 

The third cause for the introduction of 
electric power has been the necessities of 
suburban traffic in and about New York, 
Philadelphia and other cities. Practically all 
these electric railway enterprises have involved 
different sets of conditions and have resulted 
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in a study of their peculiar problems which 
has worked out a motive power well adapted 
to each case. So large a volume of experience 
has now been gathered that it may be said that 
electric transmission of power in railway service 
has largely passed the experimental stage and the 
efficiencies predetermined arc realized. 

The question arises as to what is to be the 
future relationship between steam and electricity. 
Doubtless the electrification of suburban lines 
and the application of electricity to lines having 
great density of traffic, will be financially 
justified, and as these grow in number and join 
themselves together, electric zones will be created 
in which it will be more economical to adopt 
electricity exclusively as the motive power. 

Any question of rivalry between the steam 
and electric locomotive may be set aside. The 
problem is wholly an economic one, the only 
question being as to which is the more efficient 
and suitable for the particular conditions, and 



WORKS 



the consequent adoption of one or the other is 
dependent upon the geographical or other 
circumstances governing each case. 

The introduction of electric locomotives, by- 
reason of the cost of installation, must be a 
gradual one. The increase of efficiency and 
economy must be clearly shown Ijefore capital 
can be induced to make the necessary invest- 
ment. As these advantages are conclusively 
shown, so will the development of electrification 
grow, but it would appear that the great trans- 
portation problem of the country' as a whole, 
outside of the larger cities and their suburban 
territory, must for some time rely upon steam 
locomotion as its most available and economical 
motive power. 

The motive |>ower of the country is ad- 
mittedly inadequate to the service demanded of 
it under the present war conditions. During 
the depression preceding the war there was a 
small surplus of power which, as should have 
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been foreseen, would be absorbed in traffic with 
the first increase of activity. As a rule, railroads 
have purchased locomotives largely under the 
spur of excessive traffic and have abstained from 
purchasing during periods of reduced earnings. 
This is contrary to the economics of the situa- 
tion. Enlargements of facilities should be made 
in times of depression, because, first, that is the 
cheapest time to do it; second, it is the most 
convenient time to do it; and third, it is the 
time when the managers can give most attention 
to doing it; and fourth, the employment of 
labor arising out of large railway purchases 
tends to mitigate the severity of a general 
depression. The reason the railroads have 
not done this since 1907 is, that under the reg- 
ulatory policy which went into effect at that 
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time, railway managers have not been able to 
accumulate surpluses sufficient in their judg- 
ment to warrant bold construction in times of 
small earnings, and especially because future 
earnings have not been susceptible of approxi- 
mate calculation even where the volume of 
traffic could be estimated in advance. Adequate 
provision of motive power, like adequate pro- 
vision of other rolling-stock and other facilities, 
can only be assured when Congress places upon 
the functionary charged with the duty of regulat- 
ing rates, the definite responsibility of making 
such rates as will yield earnings sufficient for 
thorough maintenance, for adequate improve- 
ments and sufficient to attract the capital 
necessary for providing additions and extensions. 
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^"T"^HE Mallet type of locomotive was introduced on 
American railways to meet the demand for a 
locomotive having exceptionally high tractive 
force, combined with the ability to readily traverse sharp 
curves. In order to develop high tractive force, great 
adhesion weight, and consequently a comparatively 
large number of driving-wheels, arc necessary. If. 
however, more than five pairs of such wheels must be 
used, it is not practicable to couple them ail in one 
group, as the rigid wheel-base Incomes excessively 
long, and the reciprocating parts of unwieldy size, 
owing to the large amount of power which must be 
transmitter! through them. When, therefore, six or 
more pairs of driving-wheels are required, it is necessary 
to divide them into at least two groups. Various 
ways of doing this have been tried ; but that devised 
by Anatole Mallet, a French engineer, and first used 



by him in Europe in 1889. is the most practical, at 
least for the high-capacity locomotives that are used 
on American railways. 

The Mallet type employs a single boiler, which is 
placed over two groups of driving-wheels, each group hav- 
ing its own frames, cylinders and propelling machinery. 
The frames of the rear group are held in rigid alinement 
with the boiler, while those of the front group are hinged 
to the rear frames by means of a pin placed on the 
cenler line of the locomotive. The front frames support 
the forward end of the boiler through sliding bearings, 
known as waist ln-arers. When the locomotive enters 
a curve, the front frames swing al>out the hinge-pin as 
a center, the movement l>eing comparable to that of a 
radial truck. The front boiler bearing is fitted with 
controlling springs, which tend to hold the front and 
rear frames in alinement with each other. These springs 
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assist the rear unit in following the front unit into a 
curve, and they also aid in restoring the alinement of 
the front and rear units after the curve has been 
traversed. 

The lower sec tion of each of the waist bearers is 
fitted with a brass plate, on which the upper section of 
the bearer slides. The sliding surface is lubricated, and 
the brass plate takes the wear. The front waist bearer 
is fitted with clamps, for the purpose of preventing the 
frames from dropping away in case of derailment, or 
if it is necessary to handle the assembled boiler and 
frames with a crane. 

The cylinders are arranged on (he compound system. 
Those that drive the rear group of wheels receive steam 
direct from the boiler, and act as the high -pressure; 
while the front cylinders receive the high-pressure 
exhaust, and thus act as the low-pressure. Their exhaust, 
in turn, is discharged up the stack to create a draught 
for the fire. The ratio of the cylinder volumes is usually 
between 2.35 and 2.50. The receiver pipe connecting 
the high and low-pressure cylinders, and the exhaust 
pipe connecting the low-pressure cylinders and smoke- 
box, are fitted with flexible joints so that they can 
accommodate themselves to the swing of the front frames. 



These pipes, however, carry steam at moderate pressures 
only; hence no difficulty is experienced in keeping the 
joints tight. 

When possible, the center line of the ball-joint at 
the back end of the receiver pipe should coincide with 
the hinge-pin center, so that the pipe is at all times 
parallel with the front frames. A slip-joint is placed 
near the front end of the pipe to allow for expansion 
and contraction. Both joints are fitted with packed 
glands, so that they can be kept tight and wear can be 
taken up. The slip-joint in the exhaust pipe is not pro- 
vided with a gland, but it has a long sliding fit, and water 
grooves and snap rings are used to prevent leakage. 
The ball-joint at the back end of this pipe is kept tight 
by means of a coiled spring, which holds the pipe flange 
firmly on its scat. 

The use of superheated steam in Mallet locomotives, 
especially of the larger sizes, is practically universal. 
The superheater itself is arranged as in a single expansion 
locomotive; but in a Mallet, the high-pressure steam 
pi|>es must necessarily extend back from the superheater 
header in the smokebox, to the high-prettsure cylinders. 
Here the distribution is controlled by piston valves. 
Kit her piston or balanced slide valves, the latter pre- 
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ferably double-ported, may be used on the low-pressure 
cylinders. A satisfactory method of lubrication is to 
run one lubricator connection to each high-pressure 
steam chest, and one to the receiver pipe leading to the 
low-pressure cylinders. Emergency lubricators are 
frequently applied to the latter cylinders, but ordinarily 
their use is not necessary. 

With a superheater of correct design and sufficient 
capacity, initial superheating, before the steam enters 
the high-pressure cylinders, is all that is required; and 
reheaters l)etween the high and low-pressure cylinders 
are no longer being applied. 

It is necessary on a Mallet locomotive, to control 
two sets of valve motion simultaneously, and to do this 
a power reverse mechanism is required. Such mechanism 
is usually operated by compressed air, although an 
auxiliary steam connection can be applied if desired. 
Another device, which is almost invariably used on 
large Mallets, is the mechanical stoker; as these loco- 
motives, when working at full capacity, consume more 
coal than can be fired by hand. 

The accompanying drawings show longitudinal 
and transverse sections of a representative Baldwin 
Mallet locomotive of the 2-8-8-2 type. Attention may 




FLEXIBLE RADIUS BAR FOR ARTICULATED FRAME CONNECTION 

lie called, in this connection, to several features of its 
construction. 

The articulated joint, connecting the front and rear 
frames, is designed to provide flexibility in a vertical as 
well as a horizontal plant-. The joint is formed by a 
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tongue, or radius bar. more clearly shown in the illustration 
on page 5, which is attached at its forward end to 
a horizontal pin. and at its rear end to a vertical pin. 
The horizontal pin is supported by a steel casting, which 
forms a strong transverse brace at the rear end of the 
front frames. The vertical pin is placed on the center 
line of the locomotive, in a pocket formed in the high- 
pressure cylinder saddle. This pin fits into a spherical 
bushing which, in turn, is fitted into the end of the radius 
bar. The construction is plainly shown in the illustra- 
tions. When the locomotive passes over uneven tracks 
or sudden changes in grade, the frames can, with this 
arrangement, have a vertical movement relative to 
each other, without causing binding at the articulated 
joint. The frames are neither interlocked in any way, nor 
connected by hanger Utlts. 

The high-pressure cylinders are cast separate from 
their saddle. The saddle is of cast sted, made in two 
pieces, the upper one of which is riveted to the boiler 
shell. l~arge bearing areas are provided between the 
cylinders, frames unci saddle to insure an amply strong 
construction and prevent the parts from working loose 
in service. The front frames are stopped just back of the 
low-pressure cylinders, and are here bolted and keyed 



to a steel casting to which, in turn, the cylinders are 
attached. The steel casting is provided with suitable 
lugs, which support the fulcrum pin of the forward 
equalizing beam; and to this casting the front foot-plate 
is bolted. 

A special feature of the machinery is the reach-rod 
connecting the reverse sfiafts of the front and back 
engines. This reach-rod is placed on the center line 
of the locomotive, and is provided with a flexible joint, 
which slides on guides secured to the inner walls of the 
high-pressure cylinder saddle. The flexible joint is 
placed immediately above the articulated frame con- 
nection. With this arrangement, there is practically 
no distortion to the movement of the low-pressure valves 
when the locomotive is traversing curves. 

It is essential in a Mallet locomotive, that means 
be provided for admitting steam direct from the boiler 
to the low-pressure cylinders when starting, so that full 
tractive force can be developed. In the Baldwin Mallet 
this is done either by admitting steam to the receiver 
pipe through a manually controlled valve in the cab, or 
else by using an automatic valve, which is placed in a 
pipe connecting one of the high-pressure steam pipes 
with the receiver pipe. With the latter arrangement. 
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the valve in the pipe connection Hoses as soon as the 
receiver pipe pressure builds up on account of the high- 
pressure exhaust. The locomotive then works compound 
entirely. 

Mallet locomotives are frequently equipjxd with 
an arrangement of intercepting and reducing valves, 
which permits the locomotive to be worked single 
expansion, if desired. When so working, the high-pres- 
sure cylinders exhaust directly up the stack instead 
of into the receiver pipe, and the low-pressure cylinders 
receive live steam at reduced pressure, which is admitted 
to the receiver pipe through the reducing valve. 

Apart from its size, the boiler of a large Mallet 
locomotive is generally similar to that of a single ex- 
pansion locomotive. In large Mallet boilers it is 
customary to use combustion chambers. This has the 
double advantage of increasing the firebox volume and 
heating surface, and of keeping the length of the tubes 
within the limits of good practice. Liners are riveted 
to the lioilcr shell al>ove the waist bearers and high- 
pressure cylinder saddle. It is the most recent practice 
of The Baldwin Locomotive Works to place (he**- liners 
outside the shell, in order to facilitate caulking. 



The under side of the smokel>ox in large Mallet 
boilers, is frequently flattened, in order to provide 
sufficient clearance for the exhaust pipe, and for the 
front cylinders and valve motion when the locomotive 
is traversing curves. 

The Handling of Mallet Articulated Locomotives 

Although a Mallet locomotive develops approxi- 
mately twice the tractive force of a single expansion 
locomotive having half the number of driving-wheels 
and the same load per axle, there is nothing mysterious 
or specially difficult about the handling or maintenance 
of this type. A Mallet locomotive really consists of two 
single expansion engines placed under one boiler, and 
it is therefore free of those features which, in some other 
types of compound locomotives, have been the cause 
of annoyance and expense. 

Before taking the locomotive from the round-house, 
it is important that the air pressure be fully pumped 
up, so that the power reverse gear is operative; ami that 
all the sandUixes are filled, so that sand can be delivered 
to either the front or back group of wheels, or to both, 
as required, fntil the cylinders are thoroughly warmed 
up, the cylinder cocks should be kept open, as there is 
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liable to Ih; considerable condensation, especially in the 
low-pressure cylinders. 

If the locomotive is coupled to the head end of its 
train, and is equipped with a manually controlled start- 
ing valve, a start can usually be made without opening 
this valve, provided slack can be taken up. If. however, 
the locomotive is pushing a train up a grade, or if it is 
impossible to take up the slack, the starting valve should 
be opened, and closed again as soon as the low-pressure 
cylinders are exhausting up the stack. Nothing will 
be gained in the way of hauling capacity by opening 
the starting valve after the train is moving. 

If the locomotive is equipped with intercepting and 
reducing valves and an auxiliary high-pressure exhaust 
to the stack, it can be thrown into single expansion work- 
ing, should there be danger of stalling on a grade. In 
all r,iM's, however, the locomotive should, if possible, 
Ih- worked compound, as a material reduction in fuel 
and water consumption is secured thereby. 

The flexible pipes which convey the steam from the 
high to the low-pressure cylinders, and from the latter 
to the Miiokcbox, should frequently be inspected and 
tested for leakage; as it is important that the ball and 
^lip-joints be kept tight. The sliding hearings supporting 



the Itoilcr on the front frames should be regularly oiled; 
also the hinge-pin connecting the front and rear frames, 
and the joint in the reach-rod connecting the front 
and back reverse shafts. 

Under normal conditions, with valves, pistons and 
pipe connections steam-tight, little difficulty will In- 
experienced on account of slipping of the driving-wheels. 
If the low-pressure engine slips frequently, while the 
high-pressure does not, it is an indication that live steam 
is leaking past the high-pressure pistons or valves, and 
these parts should be examined for blows. Ordinarily, 
if the high-pressure engine slips, the receiver pressure 
builds up and the resulting back pressure tends to stop 
the slipping; while if the low-pressure engine slips, the 
receiver pressure at once drops, and the slipping ceases. 
Any continuous slipping can occur only on the part of 
both engines simultaneously, and can be corrected by 
throttling the steam supply and using sand. 

Care should l>e taken not to work the engine at too 
short a cut-off, as this will result in excessive compression 
and hard riding. If too much power is still Ixing de- 
veloped after the engine is linked up to the shortest 
practicable cut-off, the throttle should be partly closed. 

The following instructions as to how to test for 
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blows, and what to do in the event of breakdowns on 
Mallet locomotives, are based on information given in 
"Locomotive Running and Management," by Angus 
Sinclair. 

To test for blows, proceed as follows: — 
Low-pressure valve — Place the engine on either 
quarter on the side to be tested, with the reverse lever 
in the center of the quadrant, and open the low-pressure 
cylinder cocks. If the locomotive has a manually con- 
trolled starting valve, open it; if an automatic valve, 
open the main throttle. If steam escapes from either 
cylinder cock, it indicates a blow in the valve. 

High-pressure valve — Place the engine on either 
quarter on the side to be tested, with the reverse lever 
in the center of the quadrant, and open the high-pres- 
sure cylinder cocks and main throttle. If steam escapes 
from either cylinder cock, it indicates a blow in the 
valve. 

Low-pressure piston packing — Place the engine on 
either quarter on the side to l>e tested, open the 
cylinder cocks, set the driving brakes, anil place the 
reverse lever in full gear, either forward or backward. 
If the locomotive has a manually controlled starting 
valve, open it; if an automatic valve, open the main 



throttle. If steam escapes from both cylinder cocks, 
the piston packing is defective. 

High-pressure piston packing — The test is similar 
to that just described, except that the main throttle must 
be opened in all cases. 

To test for a broken low-pressure valve or seat — 
Proceed as when testing for a blowing valve, except that 
after the valve has been tested with the reverse lever in 
the center of the quadrant, the lever should be moved 
first to the forward end and then to the back end of the 
quadrant. A loud blow at the stack, wilh the reverse 
lever at either end of the quadrant, but not in both 
positions, would indicate a broken valve or a broken 
bridge. If there is a blow at the stack with the reverse 
lever at l*>th the forward and back ends of the quadrant, 
it is probably due to broken piston packing. • 

To test for a broken hitft-pressure valve or seat — 
Proceed as in the previous test, except that in all cases 
the main throttle should l>e opened; while if there is a 
separate exhaust from the high-pressure cylinder to the 
stack, that should be o|)cncd also, and the broken valve 
or seat can then be detected by a steady blow up the 
stack. If the engine has no auxiliary exhaust for the 
high-pressure cylinder, the steam which blows past the 
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broken high-pressure valve will flow into the receiver 
pipe and thence to the low-pressure cylinders, and can 
lx- detected when it escapes at the low-pressure cylinder 
cocks or relief valves, if the locomotive is equipped with 
such valves. 

In general, broken valves or packing rings in the 
low-pressure cylinders of a Mallet locomotive decrease 
the power of the engine to a greater extent than if 
similar parts are broken in the high-pressure cylinders. 

If the low-pressure cylinders arc equipped with by- 
pass valves, and there .ire indications that these are 
stuck or broken, proceed as follows:— Place the engine 
on either the top or bottom quarter, and the reverse 
lever in full gear, either front or l>ack. If the locomotive 
has a manually controlled starting valve, open it: if 
an automatic valve, open the main throttle. This will 
admit steam to one end of the low-pressure cylinder. 
If the by-pass valve at (hat end is broken, or stuck in 
the open position, it will allow steam to pass through to 
the other end of the cylinder, and thence out through 
the exhaust, creating a blow at the stack. A stuck or 
broken by-pass valve will also create a blow instead of a 
normal exhaust, when the locomotive is running: while 
if both valves on one side are stuck or broken, there will 



be a continuous blow. If the valve is simply stuck, it 
can often In- made to act freely by taking off the valve 
cap. and cleaning and lubricating it thoroughly. If 
broken, it can sometimes be blocked to its seat, or a 
blind gasket put in between the by-pass valve chamber 
and the port communicating with the live-steam port. 

If a piston, either high or low-pressure, were to 
break, the front cylinder head should be taken off, the 
broken parts removed, and the valve on that side dis- 
connected and clamped in its middle position. The 
locomotive can then be run, and the piston oiled, if 
necessary, through the open end of the cylinder. 

If a cylinder or cylinder head, either high or low- 
pressure, were to break, the valve on that side should 
be disconnected and clamped in its middle (Misition. 
If the cylinder is so badly broken that it is unsafe to 
allow the piston to move back and forth in it, the main 
nxl should also l»e taken down before proceeding. 

If a frame on the forward engine breaks through 
both upper and lower rails. between the cylinder and main 
driving pedestals, the valve on that side should be dis- 
connected and clamped in its middle position, and the 
locomotive could then proceed, using three cylinders 
and handling reduced tonnage. If both rails were broken 
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between the main and rear driving pedestals, the bark 
sections of both side rods should lie taken down l>cfore 
proceeding. 

If one of the frames of the rear engine breaks through 
both rails, it is preferable, in all cases, to cut out the 
cylinder on that side by clamping the valve in its middle 
position. If the break occurs just back of the cylinders, 
so that a pull on the frame would be liable to tear off the 
guides and their attachments, the locomotive should 
be run in light. If the break is back of the guide yoke, 
the locomotive can proceed with about half its tonnage, 
using three cylinders. 

If the reach-rod connecting the front and back 
reverse shafts breaks, the broken parts should either 
be removed or securely tied up. and the link blocks of the 
forward engine blocked up to a point where the locomo- 
tive could easily handle the train. 

If the reach-rod connecting the power reverse with 
the back reverse shaft were to break, it would be necessary 
to block the link blocks on both the front and rear engines 
before proceeding. 

If any parts of the valve gear break, temporary 
repairs can be made in exactly the same manner as on a 
single expansion locomotive using the same type of gear. 



Tractive Force of Mallet Articulated Locomotives 

Various formulas are in use for calculating the 
tractive force of Mallet locomotives, and it is frequently 
a question as to which of these is the most accurate. 
In discussing these formulas, the following symbols are 

Used : — 

Let (' =diameter of high-pressure cylinders in inches. 

c -diameter of low-pressure cylinders in inches. 

S = stroke of piston in inches. 

P= boiler pressure in pounds per square inch. 

H -maximum mean effective pressure in high- 
pressure cylinders, in pounds |>er square inch. 

E —maximum mean effective pressure in low-pressure 
cylinders, in pounds per square inch. 

D -diameter of driving-wheels in inches. 

R —ratio of cylinder volumes. 

T = total tractive force in pounds. 

K=a constant. 

The formulas in most general use arc as follows: — 
The Baldwin Locomotive Works. Two formulas 
are given in "Locomotive Data," as follows: — 

C 1 • _S_x 1.2 I' 
D 
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for cylinder ratios of approximately 2.35 to 2.40; and 
T _ c* ■ S ' • ' 1.7 P 
~"(R + 1) X D 
for varying cylinder ratios. 

American Locomotive t'o. The Locomotive Hand- 
Book, published by this Company, contain* the follow- 
ing formula: — 



T-- 



K 



Values of K, for different cylinder ratios, are given 
on page IS of the Hand-Book. 

George R. Henderson. The following formula is 
given in "Locomotive Operation" page 372: — 



T- 



S • 1.6 P 



<R + 1) X D 
Interstate Commerce Commission. Circular No. 
22, issued November 3, 1915, gives this formula for two- 
cylinder compounds:— 

% ( 5 y S V p 



T- 



Applied to Mallet locomotives, this formula becomes 
L33 C» X S X P 
D 

COMPARISON. The foregoing formulas are all 



based upon the same general formula for receiver com- 
pound lfK-omotives having such valve settings that the 
power is equally divided between the high and low-pres- 
sure cylinders. On this assumption, the mean effective 
pressures of the two cylinders are inversely proportional 
to the squares of their diameters, or to the cylinder 
ratio. Hence ^ 

E = C' 

Assuming for the moment a total mean effective 
pressure equal to the boiler pressure, we have 

Substituting ^ = H 

P — K c l P 
E - = R, therefore E = ^ + j 

If T, equals the tractive force developed by the low- 
pressure cylinders, we have, according to the usual 
formula, r « y <^ v y 
T, jj- 

Substituting the value of E given above, this becomes 
« 5 K S > P 

(a) 



T, = 



( K i 1 ) X D 

Applying this to Mallet locomotives on the assump- 
tion that equal power is developed in the high and low- 
pressure cylinders, and that the total mean effective 
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pressure is 85 per cent of the boiler pressure, the formula 
becomes : — 



T= 2 



x S x .85 P c* x 



S X 1.7 P 
D " (R - 1) X D (b) 
basis of the high-pressure 



(R * II > 
If calculated on the 
cylinder, this formula becomes 

T- 1 v C * ' S < 85 P • R 
(R - 1> x I) 

which for a cylinder ratio of 2.4 becomes 

C* X S X 12 P 

D (c) 

Formulas (b) and (c) are those used by The Baldwin 

Locomotive Works. 

For full tractive force, the formula of the American 

Locomotive Co. uses a value of .52 for K, with a cylinder 

ratio of 2.5. Substituting these values, and modifying 

the formula in accordance with formula (a), we have 



<•= X S X .52 I' 



= 2 x 



■ _S_ 
I) X 



.91 P 



D I) X 3.5 

showing that the formula is based on a mean effective 
pressure equal to .91 boiler pressure. 

The formula of G. R, Henderson is based on a mean 
effective pressure equal to 80 per cent of the boiler 
pressure. It was proposed at a time when superheated 
steam was not used and when valve settings were different 



from those now employed. The factor is somewhat low 
for modern Mallets. 

Circular Xo. 22 of the Instcrstate Commerce Com- 
mission gives three formulas, viz: One for single expan- 
sion locomotives based on a mean effective pressure of 
85 per cent boiler pressure; one for four cylinder locomo- 
tives, which is the formula used by The Baldwin Locomo- 
tive Works for Vauclain and tandem compounds, and 
is not applicable to Mallets; and one for two cylinder 
compounds, having valve settings which differ from 
those used on modern Mallets. If the expression for 
tractive force in this formula be multiplied by two, we have 
1.33 C s X S X P 



T = 



I) 



c 1 

2 X C . 



or in terms of the low-pressure cylinder, for a ratio of 2.4. 

S X .94 P 
R - 1) • I) 

so that the tractive force is based upon a mean effective 
pressure equal to 94 per cent of the boiler pressure. 

Formula (b) is the official formula of The Baldwin 
Locomotive Works, and it has l>een recommended to 
Itoth the Interstate Commerce Commission and the 
I'nited States Railroad Administration. It has been used 
in all cases for calculating the tractive forces of the 
locomotives described in this pamphlet. 
U 
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This locomotive uses saturated steam anil exerts, 
a tractive force of 33,200 pounds. It is operating on 
rails weighing 66 pounds per yard, and on grades of 3 
per cent. The runs are comparatively short, and a 
separate tender is not required. The fuel and water used 
are of poor quality, and the boiler has a wide firebox with 
comparatively large grate area. The frames are of the 
plate type, and those of the rear engine are placed 



outside (he wheels, in order to provide adequate support 
for the firclxix and to insure sufficient stability. A 
flexible design of articulated frame connection, as de- 
scribed on page 5, is used on this locomotive. The run- 
ning gear throughout is built for severe service on rough 
tracks. The equipment includes screw couplers with 
spring buffers, and combined hand and English automatic 
vacuum brakes. 
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Mallet Articulated Locomotive, 0-6-6-0 Type 

Baldwin Class 12 JJ-DD, 19 '« «»« Gullgl . y 4 - 

Minas y Ferro-Carril de Utrillas, Spain 



GENKRAL DIMENSIONS 



CYLINDERS 

r. II. P 16" 

Diameter, L. P 25" 

Stroke 22" 

Valves— II. P., Type . Piston, 8" diam. 

Maximum travel .5" 

Steim Up 114" 

Exhaust clearance . %4" 

Lead \i" 

Valve* — L. P., Type Balanced slide 

Maximum trawl \\ 2 " 

Steam lap ... V' 

Exhaust clearance - *»" 

Lead *»'* 

BOILER 

Type Straight 

Diameter at front end 50" 
Thk-kne*» of barrel sheets . h" 
Working pressure . . . 200 11*. 
Fuel I. ignite 



Kirkrox— Staying 
Length 
Width . . 
Depth, front 
Depth, hack 



Ra.li.il 
96" 
. 53" 
SH4" 
48'i" 



Thickness of sheets (copper)— 

Sides Uj" 

Back H" 

Crown .... 14" 
Tube - H" an 'l W 

Water space— Front .3" 

Side* 3" 

Back 2\4" 

Tubes— Diameter ... 2" 

Material Steel 

Thickness, . . . No. 12 W. G. 

Number 152 

Length 15' 6" 

IIhahm; Surfack— Kiriliox 109 *q. (t. 

Tubes . .. 1227 sq.ft. 

Total . . 1336 sq. ft. 

( Irate area . 35.3 sq. ft. 

15 



DRIVING-WHEELS 
Diameter, outside ... 41" 
Diameter, center .... 3b" 
Journals 7" x 8" 

WHEEL-BASE. ETC. 

Driving 23' 6" 

Rigid 8' 0" 

Total engine 23' 6" 

Length over all .... 37' 7^" 
Width over all 9' 2" 

Height over all .... 12' 4 'j" 
Height, rail to center of l»oilcr . V 6" 

WEIGHT 

On driving-wheel* . . 165,200 llw. 

Total engine . . . 165.200 lbs. 

. 2245 U. S. gal.. 

2 tons 



Tank capacity 
Fuel. 
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Imperial Government Railways of Japan 



Eighteen locomotives of the design illustrated 
have been built for the Imperial Government Railways. 
They are operating on curves of 4(H) feet radius, and 
grade* of 1 in 50 Th« tractive force developed n 30,300 
pounds. A large amount of foreign material was used 
in their construction. A strict weight limit was s|tecified, 
and the detail parts are as light as is consistent with the 
strength required. Heat-treated steel is used for the 
crank-pins, driving and tender-axles, and driving-wheel 



and tender-wheel tires. The driving-axles are hollow- 
hored. The lioiler is fitted with a fire-tube su|>erheater, 
and the firebox contains a brick arch supported on studs. 
Automatic vacuum brake equipment is applied, and the 
driving-brakes can also be operated by means of a 
hand-wheel and screw. The tender is carried on six 
wheels, one pair being held in rigid pedestals, while 
the other two pairs are held in a center-bearing, arch- 
bar truck. 
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Mallet Articulated Locomotive, 0-6-6-0 Type 



Baldwin Class 12-jj 1)1). I 



for the 



Imperial Government Railways of Japan 



Gauge 3' 6" 



CYLINDERS 

Diameter. H. P. . . 16" 

Diameter, L. P. 25" 

Stroke 24" 

Valves— II. P., Type Piston, 9" diam. 

Maximum travel .5" 

Steam lap lV t " 

Exhaust clearance K" 

Lead ,V 

Varvcs — L. P., Type Balance*] slide 

Maximum travel 4*4" 

Steam lap . %" 

■ H" 

■ ■ H" 

BOILER 

Type Straight 

Diameter ar front end 58" 

Thickness of barrel sheets %" 

Working pressure 200 lbs. 

Fuel Soft coal 



CRN KRAI. DIMENSIONS 
Firebox— Staying Radial 

Length 102 »<" 

Width 29J6" 
Depth, front 62" 
Depth, hack 50,4" 
Thickness of sheets— Sides %" 

Back V 

Crown , 

Tube V 

Water space — Front 3Jj" 

Side* 2' j" 

Back ...... 3" 

Tubes— Diameter . 5J-J" and 

Material Steel 
Thickness 5> /', No. 8 W. G. 

IK". No. '2 W. G. 
Number 5 > 3 ", 16; 2K", 101 

Length 16' 4" 

Heating Surface— Firebox 122 sq. ft. 
Tube* . . 1341 sq. ft. 

Total . . 1463 sq.ft. 

Superheating surface 323 sq. ft. 

Grate area , . 21.2 sq. ft. 

17 



DRIVING-WHEELS 
Diameter, outside ... 49" 
Diameter, center ... 43" 
Journals 7" x 8" 

WHEEL-BASK. ETC. 

Driving 26' 2" 

Rigid , .90" 

Total engine 26' 2" 

Total engine and lender 48' 0" 

Ungth over all . SV IK" 

Width over all 8' 4" 

Height over all 12* 7 W 

Height, rail to center ol boiler . V 8>i" 

WEIGHT 

On driving-wheel* . 142,650 11k.. 

Total engine. 142,650 lbs. 

Total engine and lender 205,000 lbs. 

TENDER 

Wheels, number .... 6 
Wheels, diameter 37" 
Journal* 5' 2 "x9" 
lank capacity 3240 V. S. gals. 

Fuel capacity ... 3 tons 
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Arica La Paz 

Three locomotives of this design are operating in 
freight service at an altitude of 14.000 feet, where ex- 
Uijw ivdy cold weather is experienced. They were 
designed with a limiting weight of 12 metric tons (26.450 
pounds) per pair of driving-wheels, and exert a tractive 
force of 31,100 pounds. A superheater is applied, and 
the firebox, which is built of copper plates, is of the 
(iaines type. The front part of the firebox is used as a 



Railway, Chile 

combustion chamlnr, and is separated from the rear 
part by a bridge wall and arch. The water space stays 
are of copper. An indication of the severe conditions 
under which these- locomotives work, is found in the 
fact that the pilot at the front end, and the rail guard at 
the rear of the tender, have exceptionally strong bracing, 
in order to knock off any rocks which may happen to fall 
on the track. 
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Baldwin Class tJ-JJ-DU, 21 



CYLINDERS 



Mallet Articulated Locomotive, 0-6-6-0 Type 

(or the 

Arica La Paz Railway, Chile 

C.KNKRAL DIMENSIONS 



Gauge 3'^ ," 



Diameter. II. 1'. 




If." 


Diameter, 1.. V. . 




25" 


Stroke 




22" 


Valves— H. 1" . Type 


I'isloii, 


diam. 


Maximum travel 




. 5" 


Steam lap 




Hi" 


Exhaust elearanre 




H" 


Lead . 




H" 


Valves-L. I'., Type 


Piston, 11" 


diam. 


Maximum travel 




5" 


Steam lap 




V 


Exhaust clearance 




'/' 
V 



BOILER 

Type -Straight top with Gaines locomo- 
tive furnace 

Diameter at front end . 56" 

Thickness of barrel sheets '/' 

Working pressure 200 lbs. 

Fuel Soft coal 



Eikf.rox — Staying . 


Ra.lial 


Length, total 


102'./' 


length of grate 


81" 


Width . . . 


56" 


Depth, front 


. . 50'/' 


Depth, back 


47'/' 


Thickness of sheet* (copper) - 


c:a.w 


■ ■ T 
• • '/' 

. . V 

?4-"and '/' 
4" 


Hack 


Crown . 


Tube . 


Water space- Front . 




. . V 


Back 


. . V 


Tches— Diameter 


5 V and 2" 


Material 


Steel 


Thickness . 5 V 


, No 9 W. G. 


2". 


No. 12 w. g. 


Number 5' s ", 18; 2", 105 


Length . 


16' 10" 


ItKATINti Sirfacf.— Kiretox 


11H M|. ft. 


Tulx-s . 


l.U5sr|. ft. 


Firebrick tubes 


1ft SC|. ft. 


Total , 


1479 mj. ft. 


Superheating surlace 


Mti si|. ft. 


Grate area 


M. S *q ft. 



DRIVINC.-WHEELS 
Diameter, oulsiile . 
Diameter, renter 
Journals, main 
Journal*, others , 

WHEEL-BASE, ETC 
Driving .... 

Rigid 

Total engine .... 
Total engine and tender 
Length over all . 
Width over all 
Height over all 

Height, rail to center of toiler 

WEIGHT (Estimated) 
On driving-wheel* 
Total engine 
Total engine and lender 

TENDER 

Wheels, number 8 

Wheels, (li.um ii r W 

Journals 4V/' x 8" 

Tank ca|iacity 4000 I . S gals. 

Fuel capacity .6 tons 



4.5'.." 
»7' s " 
' /' x 8" 
7" x 8" 

21' 5" 
8' 6" 
24' 5" 
50' 4' /' 

6V 6»/' 
8* 7" 
12'4'i" 

. 7' 6" 



150,000 lbs. 
150.000 lbs. 
230,000 ll». 



Digitized by Google 



THE BALDWIN LOCOMOTIVE WORKS 




Andes Copper Mining Company, Chile 



This locomotive operates at maximum altitudes of 
12,000 feet and traverses curves of 280 feet radius. 
It was designed with a limiting weight of 22,000 pounds 
per pair of driving-wheels. The fuel used is California 
residual oil. The Baldwin arrangement of flexible 
articulated frame connection, as described on page 5, 
is used in this design. A single l)earer, placed l)etween 
the second and third pairs of driving-wheels, supports 
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the boiler over the front frames: and this l>earer is 
fitted with the controlling spring. The equipment 
includes automatic couplers, and combined automatic 
and straight air-brakes. The short rigid wheel-base of 
this locomotive, with a radial truck at cadi end, (its 
it for service where curves arc frequent, and where a 
large amount of backing up is necessary. 
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Mallet Articulated Locomotive, 2-6-6-2 Type 



Baldwin Class 16-|!-#-DD, 8 



(of tie 



Andes Copper Mining Company, Chile 

GENERAL DIMENSION'S 



CYLINDERS 

r. H. P. 
r, L. P. 

Valves-IL P.. Type 

Maximum travel 

Steam lap . 

Exhaust clearance 

Lead . . 

Valves — L. P., Type 

Maximum travel 

Steam lap 

Exhaust clearance 



BOILER 

Type 

Diameter at front end 
Thickness of barrel sheets 
Working pressure 
Fuel 

Firbuox— Staying 
Length 
Width 



16" 
25" 
20" 
9" piston 
5" 
. I' h" 

X" 
. Ji- 
ll' 



4}j" 
S" 



Straight 

58" 

H" 

200 lb-. 

Oil 
Radial 

mi" 



Firebox— Continued 

I>epth, front 54" 
Depth, back . 51>.j" 
Thickness of sheets— Sides 

Rick 

Crown 

Tube >jj" 
Water space — Front . 4" 
Sides ... 3" 
Back 3" 



TUBE* — Diameter 
Material 
Thickness 



-V* a 
5»ii". steel; 2", iron 
5V. No. 9W. <;. 
2". No. 12 W. G 
SH", 16; 2", 121 
17' 0" 



Number 
Length . 

HEArufG Sukkace— Firebox 1 13 sq. ft. 

Tubes . 1453 sq. ft. 

Total 1566 s<|. ft. 

Superheating surface 311 *t|. ft. 

Grate area 31 .5 sq.ft. 

DRIVIN<;.WHEELS 

Diameter, outside 42" 

Diameter, center 36" 

Journals, main 7.'$"x8" 

ournals, others . . 7" x 8" 

21 



TRICK-WHEELS 

Diameter, front 2 1 1 ," 

Journals 4" x <>' •" 

Diameter, bark 24 V' 

Journals 4"x6 1 .." 

WHEEL-BASE, ETC. 

Driving 2.V2" 

Rigid 8' 0" 

Total engine . . 36' 0" 

Total engine and tender 60" 2" 

Length over all 69' 10W' 

Width over all . 8^2" 

Height over all 12' 5" 

Height, rail to center of boiler 7' 7' j" 

WEIGHT 

On driving-wheels 130.950 lbs. 

On truck, front 12,750 lbs. 

On truck, back 13,400 lbs. 

Total engine 157,100 lb*. 

Total engine and tender 238,00" H», 

TENDER 

Wheels, number X 
Wheels, diameter 28" 
Journals 4. 1 ^" x 8" 

Tank capacity, water 4000 U. S. gals. 
Tank capacity, oil 1800 U. S. K .tts. 
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Missouri, Oklahoma & Gulf Railway Company 



Mallet locomotives, under favorable conditions, are 
specially suitable for heavy service on lines where wheel 
loads are limited on account of comparatively light 
tracks and bridges. The locomotive illustrated was 
designed for service on rails weighing 70 pounds per yard, 
and develops a tractive force of 60,000 pounds. Approxi- 
mately 88 per cent of the total weight IS Carried on the 
driving-wheels. With a rigid wheel-base of only 9 feet 



10 inches, the hauling capacity of this locomotive is 
equal to that of a Consolidation or Mikado type locomo- 
tive designed for service on l(M)-pound rails. The front 
and rear trucks are of the radial type; they carry com- 
paratively light wheel loads, and the locomotive curves 
easily and can be safely run in either direction. The 
boiler contains a superheater, and is of ample capacity 
for heavy serv ice. 
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Mallet Articulated Locomotive, 2-6-6-2 Type 



Baldwin Class 16-iJ-« 4 '-DD, 5 



CYLINDERS 

Diameter, II. I' 

Diameter, I.. IV . 

Stroke 

Valves-H. I'., Type IVton. 1.5' 

Maximum travel 

Steam lap .... 

Exhaust clearance . 

lead 

Valves-L. I*., Type Piston, 13" 

Maximum travel 

Steam lap .... 

Exhaust clearance 



Missouri, Oklahoma & Gulf Railway Company 

GENERAL DIMENSIONS 



Gauge 4' 



21" 
32" 

30" 



54" 
1 V 

V 

V 

<liam. 
6" 
I" 
V 







BOILER 




T>|K- 


Straight 


Diameter at front end 


. . 74" 


Thickness of barrel sheets 


!i"and 'V 


Working pressure 


210 lb*. 


Fuel 


Soft coal 


Firriiox— Staying 


Radial 


Length 


. 116", " 


Width . 


66 V 



Fikebo.x— Continued 
Depth, front 
Depth, back 

Thickness of sheets — Sides 

Back ... 

Crown 

Tut* 
Water space— Front 

Sides .... 

Back . . . . 

Tl'BRS— Diatnclcr 5 ' / 

Material 
'1 hickness 

VS. No. 11 V 

5.4". 26; 2 V 



72!./' 
. 65" 

V 

■ V 
V 

. V 

. 5" 
5" 
. 5" 

and 2 V 
Steel 

. . 54", No. 9 W.G. 

2}/; No. ii w. t;. 

Number 54", 26; 2 V. 191 

Length ... 21' 0" 

Heatino Surface— Fin-box 198 sq. ft. 

Tubes . 3209 sq. ft. 

Total .... 3407 sq. ft. 

Superheat inn surface 685 *t\. ft. 

Grate area . 53.4 sq.ft. 



DRIVING-WHEELS 
Diameter, outside , 55" 

Diameter, center , . 48" 

Journals ... 94" x 12" 
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TRICKWHEKLS 

Diameter, from . . 31" 

journals 6" x 12" 

Diameter, back 31" 

Journals 6" x 12" 

WHEEL-BASE. ETC. 

Driving 2S'I1" 

Rigid 9' 10" 

Tni.tf I'li^inc .... 43' 9" 
I niiii i nfill.- and tender . . 72' 84" 
overall 81' 7 V 

Width over all .... 10' 6" 
Hci K ht m, f all .... 15' 7" 
H.i K lit, r.-itl io center of boiler . . 9' 9" 

WEIGHT 

On driving-wheels . . 277,100 lbs. 

On truck, front . 21,100 lbs. 

On truck, back 17.600 lbs. 

Total engine . 315.800 Urn. 

Total engine and tender 470,000 lbs. 

TENDER 

Wheels, numl*r 8 
WhecU. diameter . . 33" 

Journals ... 5'-/' X 10" 
Tank capacity . 8000 V S. gals. 

Fuel capacity ... ,13 tons 
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Norfolk & Western 

LooOtDOtivei of this design have proved specially 
successful in heavy road service on the Norfolk and 
Western Ry. With a rigid wheel-base of only 10 feet, 
they develop a (radix c force of 67.5(H) pounds, anil haxe 
ample steaming capacity for sustained, heavy hauling. 
The firebox contains a brick arch, and has a combustion 
chamber 78 inches long, thus providing large furnace 
x'olume. A mechanical stoker is applied. Superheated 



Railway Company 

steam is distributed to the high-pressure cylinders by 
piston valves and to the low-pressure by double-ported, 
balanced slide valxrs. The locomotive is equipped xvith 
intercepting and reducing valves, and with an auxiliary 
high-pressure exhaust to the stack, so that, if necessary, 
it can l>e worked single expansion. 

These locoinolix es were built in accordance xvith draw- 
ings and specifications furnished by the Railway ( "ompany. 
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Mallet Articulated Locomotive, 2-6-6-2 Type 



Baldwin Class 16-8J44-DD. 1 
Railway Co s Class Z-l-A 



CYLINDERS 

Diameter, H. P 22" 

Diameter, L. P. XV 

Stroke 32" 

Valve* — H. P., T>|ie PiMon, 12"diam. 

Maximum travt-l (>'■>" 

Steam lap ?»" 

Exhaust clearance fj" 

Lead ... }«" 

Valves— L. P., Type Balanced slide 

Maximum travel . SJV 

Steam lap 1«" 

Exhaust clearance %" 

V 



BOILER 

Type 

Diameter at front end 
Thickness of barrel 9hcets 
Working pressure 
Fuel . 

Firebox — Staying 
Length 
Width 
Depth, from 
Depth, bark 



Conical 

mi" 

V' and I" 
200 lbs. 
Soft coal 
Radial 
108 'a" 
96V 

s«!i" 
70!/' 



Norfolk & Western Railway Company 

CENKRAl. DIMENSIONS 

Firebox — Continued 

Thickness of sheets — Side* 

Back . . **" 

Crown V 
Tube V 
Water space — Front 5" 
Sides -I 1 /' 
Back . *H" 
Tubes — Diameter 5}$" and 2\i" 

Material Steel 
Thickness 5,4", No. 9 W. G. 

2 U". 0.110" 

Number 5Ji". 36; 2>i", 22* 

Length 24' 0" 

IIkatim; Surface -Firebox 212 sq. ft. 
Combustion chamljer 154 sq. ft. 
Tubes . 4396 sq. ft. 

Firebrick tubes 29 sq.ft. 

Total 4771 sq. ft. 

Superheating surface 1022 sq. ft. 
Grate area , 72 sq. ft. 

DRIVING-WHEELS 
Diameter, outside 56" 
Diameter, center SO" 
Journals .... 10" k x 12" 
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Gauge 4' m" 



TRUCK- WHEELS 
Diameter, front .... 30" 

Journals 6" x 10" 

Diameter, back .... 44" 
Journals . . 8" x 14" 

WHEEL-BASE, ETC. 

Driving 30' 6" 

Rigid . 10' 0" 

Total engine . 48' 10" 

Total engine and tender 79' 2H" 

Length overall . 88' I'A" 

Width over all . 10' 8" 

Height over all . 15' 6" 

Height, rail to center of boiler lCr* OK" 

WEIGHT 

On driving-wheels . 341,000 lbs. 

()n truck, front . 22,200 lbs. 

On truck, back 48,500 lbs. 

Total engine 41 1,700 )b». 

Total engine and tender 571.000 lbs. 

TENDER 

Wheels, mimlier 8 

Wheels, diameter 33" 

Journals 5y t " x 10" 

Tank capacity youo U. S. gals. 

Fuel rapacity ... 14 tons 
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The Pennsylvania Railroad Company 

This locomotive was specially designed for heavy in conformity with Pennsylvania Railroad standard 
freight and pushing servic e on maximum grades of 2.1 practice. Heat-treated steel is used for the piston-rods, 
percent and curves of 16 degrees. It develops a tractive main crank-pins and main driving-axles. The second and 
force of 82,800 pounds. The boiler, in accordance with third i>airsof wheels ineachgroupare fitted with plain tires. 
Pennsylvania Railroad practice, has a firel>ox of the With the 0-8-8-0 wheel arrangement, the entire 

Belpaire lytic. A superheater and brick arch are applied, weight of the locomotive is available for adhesion. This 
The steam distribution to all the cylinders is controlled general design is, therefore, specially suitable for heavy 
by double-portal piston valves. The machinery and pushing or hump-yard service, where maximum hauling 
running gear details are designed, to a large extent, capacity in proportion to locomotive weight is desired. 
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Baldwin Class I61J-KK, 1 
Railroad Co s Class (C I S 



Mallet Articulated Locomotive, 0-8-8-0 Type 

tor 

The Pennsylvania Railroad Company 



CYLINDERS 

Diameter, II. I" 25" 

Diamete r, L. I' V)" 

Stroke 30" 

Valves— H. P.. Type Piston, 14" diam. 
Maximum travel 5 1 /' 
Steam lap . . 1 1 «" 

Exhaust clearance , . . 1 ," 
Lead . . . V 

Valve* — I.. P., Type PiMi.n, 14" diam. 
Maximum I ravel .6" 
Steam lap ... ' «" 
Exhaust clearance }.," 
lead . . , '," 

BOILER 

Type ... Straight Itelpaire 
Diameter at front en<l K4" 
Thickness of barrel sheets 7 »" 
Working pressure 205 IIjs. 

Fuel . . ... Soft coal 



c.knkkm. dimknsions 

FlKKHox -Staving Vertical 
Length 117" 

Width 96" 

Depth, front 84" 
Depth, luck .61" 
Thickness of sheets -Sides . V 

Bark V 

Crown ?«" 

Tul>e '," 

Water space— Front .5" 

Side* 5" 

Bark 5" 

Tiiiks -Diameter 5!ji" and 2'i" 

Material Steel 
Thickness . S' No. 9 W. C. 

2>i \ No. 11 W. <;. 
Xumlicr . .V,".J6:2' 4 ",239 

Length ... 2.C0" 

H fating Si kFACK— Firebox 22(1 sq, ft. 

FiiIjos .... 46S4 sq. ft. 

Firebrick tubes M sq. ft. 

Total ... 49)6 sq. ft. 

Superliraling surface 102(1 sq ft. 

Grate area . 78 sq. ft. 
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DRIVINC-WIIEEI.S 
Diameter, outside ... 56" 
Diameter, center ... 511" 

journals, main IO' /'xU" 

ournals, others 9!/' x IS" 

WHEEL-BASE. ETC. 

Driving 39' 6" 

Rigid 15' 0" 

Total engine S9' 6" 

Total engine and tender 71' 8" 4 " 

Length over all 87' 6? 4 " 

Width over all ... 10' S" 
Height over all . 15' 3" 

Height, rail to center of boiler . 10' 6" 

WEIGHT 

On driving wheels 408,700 lbs. 

Total engine .... 408,700 lb». 

Total engine and tender 5841,000 lb* 

TENDER 
Wheels, number ... 8 
Wheel*, diameter . 33" 

Journals 6" x II" 

l ank capacity . 9000 I '. S. gals 

Fuel capacity . . . -5S.000 lbs. 
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(treat Northern Railway Company 



The Great Northern was the first railway in the 
Tinted States to adopt Mallet locomotives on a large 
scale, and to demonstrate the advantages of the type 
in heavy road as well as pushing service. The first 
Mallets built for this line were completed by The 
Baldwin Locomotive Works in l'J06; they were of the 
2-6-6-2 tyi>e, and exerted a tractive force of 64,500 
pounds. The locomotive illustrated, which is one of a 
group of twenty-five, develops a tractive force of 98,500 
pounds, and as it is specially designed for road service it 



h.is .i truck at the front end only. In accordance with 
Great Northern practice, these locomotives have lx>ilers 
of the Belpaire type, and Rmcrson superheaters. A 
number are cquip|)ed for using oil as fuel. The low- 
pressure piston valves are double-ported. By means 
of a simple arrangement controlled by a hand-wheel in 
the cab, the cut-off in the low-pressure cylinders can 
Ik- varied independently of that in the high -pressure, 
to suit the conditions under which the locomotive is 
working. 
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Baldwin Class IS-IJ-EK, 10 
Railway Co s Class N-l 



Mallet Articulated locomotive, 2-8-8-0 Type 



for tile 



CYLINDERS 
r, H. I'. . 
Diameter, L P. 
Stroke 

Valves— II. P., Type 
Maximum travel 
Steam lap 
Exhaust clearance 
Lead 

Valves — L. P., Type 
Maximum travel 
Steam lap 
Exhaust clearance 



28" 

. . 42" 
. . 32" 
Piston, 15" diam. 

G'a" 
l 5 s" 



Piston, 15" diani. 



1S" 



BOILER 

Type 

Diameter at front end 
Thickness of barrel sheet* 
Working pressure 
Fuel . . . . 

Firebox — Staying 



Width 



Conical Helpairc 
. 90" 
t »"and I" 
. 210 lbs. 
Soft coal 
Radial 
117 Ji" 
96W 



Great Northern Railway Company 

GENERAL DIMENSIONS 



Firebox — Continued 
Depth, front 
Depth, lack 

Thickness of sheets — Sides 

Back 

Crown 

Tube 
Water space— Front 

Sides 

Back 



87 V' 
'"'4" 

V 



- . V" 

. 6" 
5" 
5" 

Tubes— Diameter S\i" and 2\i" 

Material Steel 
Thickness . 5,4", No. 8 W. C. 

2Vi". No. II W. C 
Number S)4", 42; 2\i", 332 



Length 

IlKATi.sii Surface Firebox 
Combustion chamber 
Tube* 
Total 

Superheat ing surface 
(Irate i 



24' 0" 

245 sq. ft. 
SI sq. ft. 
6120s<|. ft. 
6446 sq. ft. 
1368 sq. ft. 

78.4 sq. ft. 



DRIYINC 
Diameter, outside 
Diameter, center 
Journals, main 
Journals, others 



-WHEELS 



63" 
56" 
11 "" x 12" 
10" x 12" 
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TRICK-WHEELS 

Diameter . . 33' 2 " 

Journals 6" x 12" 

WHEEL-BASE, ETC. 

Driving 43' 3" 

Rigid 16' 6" 

Total engine 52' 6" 

Total engine and lender 83' 1" 
Length over all .... 95' l>j" 

Width over all . . . 11' 1" 

.trail .... 16' 0" 

t, rail to center of boiler . 10' 6" 
WEIGHT (Estimated) 



m driving 



wheels 



On truck 

Total engine 

Total engine and tender 

TENDER 
Wheels, number 
Wheels, diameter 
JournaU 
l ank capacity 
Fuel capacity 



420,000 lbs. 
30,000 lbs. 
450,000 lbs. 
600,000 lbs. 

. . 8 
36" 
$W x 10" 
V. S. gala. 
13 tons 
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Utah Railway Company 



This locomotive operates in road and pushing 
service on grades of 2.4 |>er cent. There are curves of 
9 degrees on the main line, and of 2(1 degrees on sidings. 
The tractive force exerted is 96,800 pounds. The 
locomotive is equipped with an intercepting and a 
reducing V&IVC, and the high-pressure cylinders have an 
auxiliary exhaust to the stack. The low-pressure piston 
valves are double-ported. Heat-treated steel is used for 
tile piston-rods, crank-pins and driving-axles; and t In- 



main frames are of vanadium steel. The articulated 
frame connection is of the Baldwin flexible ty|K\ A 
mechanical stoker is applied, and the firebox has a 
combustion chamber and brick arch. The equipment 
includes flange lubricators on the front and rear driving- 
wheels of each group. 

With 95 per cent of its total weight on driving- 
wheels, this locomotive is admirably fitted for heavy, 
slow-speed ser\ ice on sleep grades. 
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Mallet Articulated Locomotive, 2-8-8-0 Type 



Baldwin Cla^ 18-M-KI- . 4* 



CYLINDERS 

Diameter, H. P 26" 

Diameter, I.. P 41" 

Stroke 32" 

Valves- II. P.. Type Piston, I5"diam. 
Maximum travel 6'j" 

Steam lap I 5 h" 

Exhaust clearance ... V 

Leaf I ) 4 " 

V.ilvcs 1- P., Type Piston, 15"diam. 
Maximum travel T/' 
Steam bp 

Exhaust clearance V 
lead V 

BOILER 

Type Conical 

Diameter at front end .90" 
Thickness of barrel sheets 

V. I "and l.Y' 
Working pressure . . 210 lbs. 

Fuel Sift coal 

Firebox — Staying R.i.lial 

Length 132'." 

Width 



for the 

Utah Railway Company 



Gauge 4' »} ■," 



69" 



(JKNKRAI. DIMKNSIONS 
Firebox— Continued 

Depth, front 

Depth, liack 

Thickness of sheets - Sides . **" 

Back **" 

Crown ?*" 
Tube hi" 

Water space— Front .6" 

Sides 5" 

Back 5" 

Tubes— Diameter 5 ! s>" and 2H'" 

Material . 5Mj", steel: 2!*". iron 

Thickncs* . - 54",O.I5ir 

21-i", 0.125" 

Number 5 48; 2 li". 26" 

Length 24' 0" 

Heating Surface— Firebox 231 sq. ft. 

Combustion chamber 118 sq. ft. 

Tubes ... 514.1 si|. ft. 

Firebrick tubes 43 sq. ft. 

Total . 5»35 *q. ft. 

Superheating surface . 1446 sq.ft. 

Grate area 88.2 sq. ft. 

DRIVING-WHEELS 
Diameter, outside 57" 
Diameter, center . . 50" 

Journals., main . . 10H" x 20" 

Journals, others . . . 10" x 12" 
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Tkl CK-WHEELS 



Diameter 
Journals 



30" 

6! 2 "x 14" 



WHEEL-BASE, ETC. 

Driving 41' 2" 

Rigid 15' 6" 

Total engine. . . 50 4" 

Total engine and tender . 88' 6" 

Length over all . 98' 7" 

Width over all 1 1 ' 0" 

Height overall 15' 10" 

Height, rail to center of boiler 10' 2} t " 

WEIGHT 

On driving-wheels 452,300 lbs. 

On truck ... 24,(100 lbs. 

Total engine , 476.3W lb*. 

Total engine and tender 692,1X10 11*. 

TENDER 

Wheels, number 8 
Wheels, diameter ... 33" 
Journals . . '>' j" x 12" 

Tank capacity 12,000 I'. S, gals. 

Fuel capacity - 20 tons 
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The Baltimore & Ohio Railroad Company 



In the year 1916, The Baldwin Locomotive Works 
built fifteen Mallets of the 2-8-8-0 type for the Baltimore 
& Ohio R. R. Tluse locomotives were specially 
designed for road service on the Cumberland Division, 
where a heavy coal traffic is handled over maximum 
grades of 2.4 |>crccnt. Working compound, the tractive 
force developed, calculated from the formula used by 
The Baldwin Locomotive Works, is 95,(MH) pounds. The 
illustration shows one of thirty additional locomotives 



of the same type, which were subsequently ordered. 
These locomotives are designed to traverse curves of 
22 degrees. They are equipped with su|K'rheaters, 
combustion chamlxrs and brick arches, and are fired 
with mechanical stokers. The low-pressure steam dis- 
tribution is controlled by Allen double-ported balanced 
slide valves. Further details include the Baldwin auto- 
matic starting valve, and the flexible design of articulated 
frame connection, as described on page 5. 
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Baldwin Class 18 -M-EE, 36 
Railroad Co's Class EL-3 



Mallet Articulated Locomotive, 2-8-8-0 Type 

lor 

The Baltimore & Ohio Railroad Company 

GENERAL DIMENSIONS 



Gauge 4' 8J4" 



CYLINDERS 
r, H. P. 26" 
Diameter, I.. P. 41" 

Stroke 32" 

Valves — H. P., Type Piston, 14" diam. 
Maximum trawl 6" 

Steam lap X" 

Exhaust clearance . X" 

Lead H" 

Valves — L. P., Type Allen balanced slide 
Maximum travel 5J4" 
Steam lap 1" 
Exhaust clearance . X" 
Lead H" 



BOILER 

Type 

Diameter at front end 
Thickness of barrel sheets 



Fuel . . 
FlRBBOX— Slaying 

Length . 

Width . 



Conical 
90" 
lit" 
210 lbs. 
. Soft coal 
. . Radial 
132X" 
. . 96" 



8 f 
. >«" 
»*- 

. V 
X" 

. 6" 
" to 4" 
4" 



Firebox — Continued 
Depth, front 
Depth, back 

Thickness of sheet*— Sides 

Back . 

Crown 

Tube _ 
Water space — Front . 

Side* , 

Back . 

Tubes — Diameter. 5>4"and2j*" 

Material Steel 

Thickness 5} J", No. 9 W. G. 

2H". 0.125" 

Number . . SX". 48; 2H", 269 

Length ... 24' 0" 

Heating Surface— Firebox 228 »q. ft. 

Combustion chamber 113 sq.ft. 

Tubes . S443 sq. ft. 

Firebrick tubes 35 »q. ft. 

Total 5819 sq.ft. 

Superheating surface . 1415 sq. ft. 

Grate area . 88.2 sq. ft. 

DRIVING-WHEELS 
Diameter, oiltoide ... 58" 

Diameter, center . 50" 

Journals, main 10}V' x 20" 

journals, others . . . 10" x 13" 
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TRt'CK-WHKKI.S 
Diameter ...... 

Journals 6' 

WHEEL-BASK, ETC. 

Driving 

Rigid . 
Total engine 
Total engine and tender 
Length over all 
Width over all . 
Height over all 
Height, rail to center of 

WEIGHT 
On driving-wheels . 
On truck 
Total engine 
Total engine and tender 

TENDER 

Wheels, number 8 

Wheels, diameter 33" 

Journals 6" x 11" 

Tank capacity . . 12,000 U. S. gals. 
Fuel capacity .... 20 



33" 
xlO" 

41' 2" 
15' 6" 
50' 4" 
87' iX" 
98' OX" 
U'4" 
15' 6" 
1C I" 



459,400 lbs. 

25,000 lbs. 
484,400 lb*. 
694,000 lbs. 
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Southern Railway Company 



Twelve locomotives, as illustrated, have been built 
for the Southern Railway System. The wheel loading 
is suitable for rails weighing 80 pounds and over per 
yard. These locomotives are designed for road service; 
they traverse curves of 1ft degrees, and develop a tractive 
force of 84,800 [Miunds. Flanged tires are used on all 
the wheels, and flange lubricators are applied to the 
leading driving-wheels of each group. The boiler 
contains a superheater, and is tired with a mechanical 
stoker. The firclxjx has a combustion chamber 59 



inches long, with a brick wall built across the throat of 
the chamber, to baffle the gases. The locomotive is 
equipped with intercepting and reducing valves, and 
also with a high -pressure auxiliary exhaust to the stack. 
The frames, in accordance with the practice of this 
railway, are of vanadium steel: and the articulated 
frame Connection is of the Baldwin flexible type. 

The locomotive illustrated is the fifty-thousandth 
locomotive built by The Baldwin Locomotive Works. 
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Mallet Articulated Locomotive, 2-8-8-2 Type 



Baldwin Class 20-Jl-l:,'-i;K, 6 
Railway Co s Class 1 S'-5ft.»*,»»-84.3 

CYLINDERS 







Diameter, L. 1'. . 


. . 39" 




. , . 30" 


Valvc*-H. IV, Type 


Piston, I4"diam. 


Maximum travel 


. . . .6" 






Exhaust clearance 


. . . V 

. . . w 


l.ead 


Valves— L. P., Type 


Piston, 14" diam. 


Maximum travel 


. <>y 


Steam lap 


Ms" 


Exhaust clearance 
Lead . . 


ii ' 



BOIl.KR 

Type 

Diameter at front end 
Thickness of Imrrel sheets | 
Working pressure 

Fuel *° ft coa ' 

Firebox — Staving Radial 
Length ... I»2V 

Width Wl," 



Conical 

. SO" 

V, »" 
210 ll». 



for the 

Southern Railway Company 

OKNKRAI. DIMENSIONS 

FiREnnx — Continued 

Depth, front .... 85>>j" 
Depth, back ... o°" 

Thickness of s h«-t,-si.ics . »»;; 

Hack 3 "" 
Crown 3 s" 

Tuiie 

Water »|wce — Front 6" 

Sides 5" 

Hack 5" 

Ti'iiES— Diameter S' s "and 2V 

Material 5Ji", steel; 2H", iron 

Thickness . 5.'4", No « W. G. 

2(i". No. II W. (.. 

Number 5'/', 42; 2 228 

Length 24' 0" 

1If.,\tin(; StrRFACK — Firebox - 226 so,, ft. 

Combustion chamber 109 »q. ft. 

Tubes .... 4658 sq.ft. 

Total . . . 4WJ sq. ft. 

Superheating surface . 1260sq.lt. 

(irate area ... 83 sq. ft. 

DRIVING-WHEELS 
Diameter, outside ... 56" 

Diameter, center 50" 
Journals, main 10" x 22" 

Journals, others . . . <>}■." x 12" 
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Gauge 4' 8J-S" 



TRUCK-WHEELS 
Diameter, front .... 33" 

Journal. 6" x 12" 

Diameter, Kick .... 33" 
Journals 6" x 12" 

WHEEL-BASE, ETC. 

Driving 41' 1" 

Rigid IS' 6" 

Total engine 56' 3" 

Total engine and tender . 86' 10?^" 
Length over all .... 96' 0" 
Width over all .... 1 1' 1 h," 
Height over all 15' U" 

Height, rail to center of boiler . 10" 0" 

WEIGHT 
On driving-wheels . 
On truck, front . 
On truck, back 
Total engine 
Total engine ami tender 

TENDER 
Wheels, number 
Wheels, diameter 
Journals 
1'ank capacity 
Fuel capacity 



. 374,000 lbs. 

27.300 lb*. 
. 25,700 |l». 

427,000 U». 
. 603.000 lbs. 



. . 8 
3.V 
6"xll" 
WOO I . S. gals 
12 tons 
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Nashville, Chattanooga & St. Louis Railway Company 



This locomotive is one of three which were specially 
designed for operating on 2 per cent grades. Previous 
to the introduction of the Mallets, a full tonnage train 
was handled on these grades by three locomotives. 
The largest road engines on the line are of the Mikado 
type; and each Mallet, with a tractive force of 97,0<M) 
pounds, replaces two Mikados in heavy pushing service. 
The Mallets were designed to traverse curves of .U9 



feet radius, and to turn on 90-foot turntables. The 
boiler contains a combustion chamber, arch and super- 
heater, and is fired with a mechanical stoker. The 
articulated frame connection is of the flexible type, 
as described on page 5. The 2-8-8-2 wheel arrangement 
is specially suitable for a locomotive which, like this one, 
is used in mountain service and must frequently back 
down grades, 
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Baldwin Class aMS-tf -KK. 3 
Railway Co s Class M l -99 



CYLINDERS 



Mallet Articulated Locomotive, 2-8-8-2 Type 

for the 

Nashville, Chattanooga and St. Louis Railway Company 

general dimensions 



Gauge 4' 



Diameter, H. 1'. 


2J" 


Diameter, L. P. 


41" 


Stroke 


30" 


Valves— H. P., Type Pisto 


n, 15" diam. 


Maximum travel 


6? 4 " 


Steam lap 


- • IV 


Exhaust clearance 




Lead 


V 


Valves— L. P., Tvpc Piston, LV'diam. 


Maximum (ravel 




Steam lap 


IV 


Exhaust clearance 




Lead 


H" 


BOILER 




T)P« 


t'onical 


Diameter at front end 


. sx" 


Thickness of barrel sheets J «" 


, ami 1" 


Working pressure 


. 210 lbs. 




Soft cr»al 


FlRKBOX— Staying 


Radial 


Length 


126" 


Wi.lt h 


97?," 


Depth, front 


K3" 


Depth, biirk 


. . OS" 



Firebox— Continued 

Thickness of sheet*— Sides V 

Hack v 

Crown * $' 

Tube V 

Water •.imcc— Front 5" 

Sides 5" 

»a«-k 5" 
Tuiuss— Diameter 

Material . 

Thickness 



5 1 ■>" and 2> 



5) 



Number 5?j 
Length 

Heating Surface -Firebox 
Combustion 
Tubes 
Firebrick 
Total 

Superheating surface 

("■rate areii 

DRIVING-WHEELS 
Diameter, outside . 56" 

Diameter, center 5tT 
Journals, main 11" x 12" 

journals, other, 9.4" x 12" 

.17 



« 

Steel 

", No. 9 W. (.. 
. No II W. C 
43: 2> 4 ", 253 
. 24' «" 
228 sq. ft. 
116 sq. ft. 
5044 sq. ft. 

45 sq. ft. 
5433 sq. ft. 
1262 sq. ft. 
85,5 sq. ft. 



TRICK-WHEELS 
Diameter, front 33" 

iournals 5}>i" x 12" 

)iameter, back 33" 
Journals 5'?" * 12" 

WHEEL-BASE, ETC. 

Driving . . . . . 40' 4" 

Rigid ...... 15' 0" 

Total engine 55' 8" 

Total engine and lender 85'7}i" 

Length over all 97' 7" 

Width over all 11' 2" 

Height overall 15' 6" 

Height, rail to tenter of boiler 10' 2" 

WEIGHT 

On driving-wheels 430.3O0 lbs. 

On truck, front . 20,100 lbs. 

On truck, back . 19,000 lbs. 

Total engine. 469,400 lbs. 

Total engine and tender 635,000 lbs. 



36" 
: 10" 
8500 U. S. gals. 
. 14 ton* 



TENDER 
Wheels, number 
Wheels, diameter 
Journals 
Tank capacity 
Fuel capacity* 
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Duluth, Missahe & Northern Railway Company 



Since 1910 this road has Urn using Baldwin Mallet 
type locomotives between the ore docks at Duluth and 
the yards at Proctor, a distance of seven miles. For 
six miles there is an ascending grade of 2.2 per cent, 
combined with numerous compensated curves of 6 
to 10 degrees. The Mallets haul empty ore cars up the 
grade and bring loaded cars down. They are operated 
in either direction without turning, and for such service 



the 2-8-8-2 wheel arrangement is specially suitable. 
The locomotive illustrated develops a tractive force of 
90.700 pounds, and is of the same hauling capacity as 
those built in 1910; but the design has l>een thoroughly 
re \ i >ei I throughout. This locomotive is equi|>|M.'d with 

a superheater, brick arch and mechanical stoker, and it 
is shown in the drawings placet! opposite page 4. These 
drawings fully illustrate the principal constructive details. 
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Mallet Articulated Locomotive, 2-8-8-2 Type 



Baldwin Class 20-M-Ji-F.E, 72 
Railway CVs Class M-l 



for the 



Duluth, Missabe & Northern Railway Company 



Gauge 4' 8H" 



CYLINDERS 

Diameter, H. P 

Diameter, L. P 

Stroke 

Valve»-H. P., Type Piston, 15' 

Maximum l 

Steam Lap 

Exhaust i ~ 

Lead 

Valvea-L. P., Type Piston, IS' 
Maximum travel 
Steam lap .... 
Exhaust clearance 



26" 
40" 
32" 
diam. 
. 6" 
IK" 
H" 

w 

diam. 
7" 

. . IK" 

. . " 3= 

BOILER 

Type Conical 

Diameter at front end . 86" 

Thickness ol barrel sheets %", W, H" 
Working pressure ... 200 lb*. 

Fuel Soft coal 

Firebox — Slaying . Radial 

Length 126" 

Width 96" 

Depth, front .... 89" 
Depth, back . . . 67'i" 



GENERAL DIMENSIONS 
Firebox — Continued 

Thickness of sheets-Sides . * 8 " 

Back H" 

Crown .... K" 
Tube K" 

Water space— Front .6" 

Sides 5" 

Back 5" 

Tubes— Diameter 5.'«i" and 2J4" 

Material Steel 

Thickness . 51*", No. 9 W. G. 



SH", No. 9 W. 
2H". No. II W. G. 
U" a?- 2U" : 



Number . SJi". 43; 2&", 253 

Length 24' 0" 

Heating Surface — Firebox . 223 sq. ft. 
Combustion chamber 108 sq. ft. 
Tubes .... S045 sq. ft. 
Firebrick lubes 48 sq.ft. 

Total .... 5424 sq. ft. 
Superheating surface . 1168 sq.ft. 
Grate area . . 84 sq. ft. 

DRIVING-WHEELS 
Diameter, outside .... 57" 
Diameter, center .... 50" 
Journals, main 11" x 12" 

Journals, others . . . IOH"xl2" 



TRUCK-WHEELS 
Diameter, front .... 30" 

Journals 6" x 11 " 

Diameter, back ... 30" 
Journals 6" x 11" 

WHEEL-BASE. ETC. 

Driving 40' 3" 

Rigid 15' 0" 

Total engine 55' 9" 

Total engine and tender . 83' 6j~i" 
Length over all 95' 7 K" 

Width over all . II' 0" 

Height over all 15' 10H" 

Height, rail to center of boiler . 10' 2" 

WEIGHT 

On driving-wheels 41S.200 lbs. 

On truck, front . 28,300 lbs. 

On truck, back . 26,700 lbs. 

Total engine 470,200 lbs. 

Total engine and tender . 647,000 lbs. 

TENDER 

Wheels, number 8 

Wheels, diameter .... 33" 

Journals 6"xll" 

Tank capacity 9000 U. S. gals. 
Fuel capacity 16 l 
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Philadelphia & Reading Railway Company 



The locomotive Illustrated is one of six which were 
specially designed for heavy freight and pushing service- 
on .t per cent grades. These locomotives proved so 
successful, that additional engines of the same class 
were subsequently ordered. The tractive force exerted 
is 98, (KM) pounds. The Ixiiler is of the Wootten type, 
designed to burn a mixture of fine anthracite and bitu- 
minous coal. A superheater and mechanical stoker are 
applied. The firebox has a combustion chamber 46 



inches long, and a brick wall is built across the throat 
of the chamber. Owing to restricted clearance limits 
it was necessary, in this case, to place the boiler at a com- 
paratively low elevation, thus crowding the machinery 
and running gear; and considering these limitations, the 
locomotive is of unusually high capacity. The articulated 
frame connection is of the Baldwin flexible type. Where 
practic able, detail parts of the Mallets interchange with 
those of the Mikado type locomotives in serviceon this road. 



4(i 



Google 



Code Wort, REDORERONT 



THE BALDWIN LOCOMOTIVE WORKS 



Mallet Articulated Locomotive, 2-8-8-2 Type 

Baldwin Class 20-M-K-EE. 79 *» *« 

Railway Co s Class N-U Philadelphia & Reading Railway Company 



Gauge 4' 8JY 



GENERAL DIMENSIONS 



CYLINDERS 

Diameter, H. P 26" 

Diameter. L. P 40" 

Stroke 32" 

Valves— H. P., Ty|ie Piston, 14 diam. 
Maximum travel .6" 

Steam lap I ! ■«" 

Exhaust clearance . . s »" 

Lead H" 

Valve*— L. P., Type Piston, 14" diam. 
Maximum travel . t>H" 

Steam lap .... 7 »" 
Exhaust clearance 

Lead V 

BOILER 

Type .... Conical Woottcn 
Diameter at front end . . 90" 
Thickness of barrel sheets »»" and 1" 
Working pressure 210 lbs. 

Fuel . Hard and soft coal mixed 

Fibf.rox —Staying .... Radial 

Length 144 > 4 " 

Width IIW'4" 

Depth, front 84' /' 

Depth, back .... 65 .4" 



Thickness of sheets— Side. . h" 

Back *i" 

Crown .... 

Tube H" 

Water space— Front . . . 5" 

Sides 4" 

Back 4" 

TiTBEs-Diamcter . 5!i"and2X" 
Material . 5 >*". steel; 2 H". iron 
Thickness . Sii", No. 9 W. G. 

2H". No. II W. G. 
Number . S'j". 50; 2.^'", 277 

Length 23' 0" 

Heating Surface — Firebox . 264 so,, ft. 
Combustion chamber . . 94 sq. ft. 
Tubes ... 5389 sq. ft. 

Total . .. 5747 »q. ft. 

Suiwrhc.iting surface . 1436 sq.ft. 
Grate area . 108 sq. ft. 

DRIVING-WHEELS 
Diameter, outside .... SSl-jj" 
Diameter, center .... 49" 

Journal* 11" x 1.1" 
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TRUCK- WHEELS 
Diameter, front .... 33" 

Journals 7"xll" 

Diameter, back ... 33" 

Journals 7"xll" 

WHEEL-BASE, ETC. 

Driving 39' 8" 

Rigid 15' O" 

Total engine 55' 10" 

Total engine and tender . 82' 11,4" 
Length over all . . 91' »H" 

Width over all .... 10' 8" 
Height over all ... 15' 0" 

Height, rail to center of boiler . 9' 9" 

WEIGHT 
On driving-wheels . . 435,200 

On truck, front , 23,000 lbs. 

On truck, bark . 20,300 lbs. 

Total engine . 478,500 ll». 

Total engine and tender . 630,000 lbs. 

TENDER 

Wheels, number 8 

Wheels, diameter ... 36" 

Journal, 6"xll" 

Tank capacity 80011 U. S. gals. 
Fuel capacity 13 tons 
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Erie Railroad Company 

The triple locomotive, illustrated alx>ve, is a operated l>y a power reverse gear. The front low- 
devclopmenl of the Mallet Articulated type, and is pressure cylinders exhaust up the stack, thus creating a 
specially designed for heavy pushing service. Driving- draught for the fire; while the exhaust from the rear 
wheels are placed under the tender, so that the weight cylinders, after passing through a feed water heater, 
of the latter is utilized for adhesion. The cylinders escapes up a pijie at the rear end of the tank. The 
driving the middle group of wheels receive steam direct locomotive is equipped with a superheater, arch and 
from the boiler, and exhaust into the front and rear mechanical stoker, and develops a tractive force of 
Cylinders simultaneously. All the cylinders are cast 160,0<K) pounds. 

from the same pattern, and the ratio of compounding Three locomotives of this design are in pushing 

i- as one to two. The three sets of valve motions are service on a heavy grade near Susquehanna, Pcnna. 
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Baldwin Class 28-66-66-66-Ji-EEE, 3 
Railroad Go's Class P-l 



Triple Articulated Locomotive, 2-8-8-8-2 Type 

lot the 

Erie Railroad Company 



CYLINDERS 
r. H. P. (2) . . 
I>iaroeter, L. P. (4) 

Stroke 

Valves-H. P. Type Piston. 16" 
Maximum travel ... 
Steam lap 



36" 
36" 
32" 



Valve*- L. P.. Type Piston, 16" 
Maximum travel F..5H"; 
Steam lap* F.. Hi"; B., 
Exhaust clearance 



6H" 

I" 

W 



B..6" 

Hi" 
V 



BOILER 



Type 

Diameter at front end 
Tbickne** ol barrel 
Working pressure 
Fuel . . , 
Firebox— Staying 

Length 

Width 



Conical 
94" 

V and 1" 
210 lbs. 
. Soft coal 
. Radial 
162" 
. 108" 
i lap. at UK 



GENERAL DIMENSIONS 



Depth, front 
llepth, back 
Thickness of 



Crown 
Tube 
Water space— Fi 
Sides . 



Back 

Ti'bks — Diameter 
Material 
Thickness 



87 H" 

- '." 
H" 
>." 

?*" 
6" 
5" 
5" 



Hi 



m". 53; 



Number 
Length , 
Heating Surface— Firebox 
Combustion chamber 
Tube* 

Firebrick tubes 
Total 

Superheating surface 
Grate area 
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and 2H" 
. Steel 
5 !•*''. No. 9. W. 
2H", No. II W. G. 



2',". 326 
24' 0" 
251 sq. ft. 
108 sq. ft. 
6418 sq. ft. 

74 sq. ft. 
6851 sq. ft. 
1584 sq. ft. 
121.5 »q ft. 



Gauge 4' m" 



DRIVING- WHEELS 
Diameter, outside .... 63" 
Diameter, center . 56" 

Journals . U"x 13*" 

TRUCK-WHEELS 

Diameter, front 33" 

Journals . 6" x 12" 

Diameter, back . 42" 

Journals 9" x 14" 

WHEEL-BASE, ETC. 

Driving 71' 6" 

Rigid 16' 6" 

Total 91 '0" 

Length over all .106' 0" 

Width over all . 11' 3" 

Height over all . 16' 4" 

Height, rail to center of ltoiler . 10' 7" 

WEIGHT (Estimated) 
On driving wheels . . 766,300 lbs. 

On truck, front . 32.050 lbs. 

On truck, back 62,000 lbs. 

Total 860,350 lbs. 

Tank capacity 1 1 ,600 V. 5. gain. 
Fuel capacity 16 1 
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GENERAL OFFICES OF THE COMPANY 
500 North Broad Street. 



REPRESENTATIVES AND AGENTS 



New York, N. V. 


F. W. Weston 


120 Broadway 


Chicago, 111. 


C. H. Peterson 


627 Railway Exchange 


St. Louis, Mo. 


A. S. Goblk 


1210 Boatmen s Bank Building 


Richmond, va. 


G. F. Jones 


407 Travelers Building 


San Francisco, CaJ. 


Wiluams, Dimond & Co. 


310 Sansome Street 


Portland. Ore. 


A. J. Beuter 


312 Northwestern Bank Building 


Argentine Republic 


Samuel B. Half. Co.. Ltd. 


Buenos Aires 


Brazil 


Norton, Mrc.aw & Co., Ltd. 


Rio de Janeiro 


I hilr 


Wessp.l, Duval & Co. 


Valparaiso 


China 


ANDERSEN, .MEYER a l_0.. LTD. 


shanghai 


Colombia 


G. Amsinck & Co. 


o Hanover Street, New York City 


Dutch East Indies 


H. E. Oving, Jr. 


Soerabaia, Java 


Great Britain 


R. P. C. Sanderson 


34 Victoria Street, London. S. W . 


Hawaiian Islands 


C. Brewer & Co.. Ltd. 


Honolulu 


Japan 


Sale & Frazar, Ltd. 


Tokio 


New South Wale* 


R. Towns & Co. 


Sydney 


[Sew Zealand 


Philips & Pike 


Wellington 


Porto Rico 


R. Carrion 


San Juan 


Portugal 


E. Pinto Basto & Co. 


Lisbon 


Portuguese East Africa 


Mann. George & Co., Ltd. 


I.ourenco Marques, Delagoa Bay 


Russia 


John M. Lassmann 


Petrograd 


Scandinavia 




Kristiania, Norway 


South Africa 


Govet, Ltd. 


Cape Town 


Venezuela 


Kunhardt & Co. 


17 Battery Place. New York City 
Melbourne 


Victoria 


Neweli. & Co. 


Western Australia 


Leslie & Co. 


t ertn 


West Indies 


G. R. Perez 
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BALDWIN LOCOMOTIVE NUMBER FIFTY-THOUSAND 

BUILT FOR THE 

SOUTHERN RAILWAY COMPANY 



£o3 



JFTER eighty-seven years of . 
ation. The Baldwin Locomotive Work* has 
completed its fifty-thousandth locomotive. 
During all these years, the principal plant 
of the Company has been located in the 
City of Philadelphia. Originally established in 1831. 
this plant has, at least in part, occupied its present site 
since 1 835. The principles and policies of its founder, 
Matthias W. Baldwin, have continued as a dominating 
influence down to the present time; and when, in 1911. 
the old partnership which had owned and operated the 
works until then was discontinued, and the 



change in the 

Locomotive number Fifty-thousand is one of a 
group of twelve built for the Southern Railway Co., 
and is of the Mallet articulated type, with 2-8-8-2 wheel 
arrangement Before describing it. some facts regard- 
ing the Southern Railway System, and a brief review 
of the motive power built by The Baldwin Locomotive 
Works for this road, may prove of interest. 

The story of the Southern Railway System goes 
back to the very beginning of railroad construction in 
the United States. While the Baltimore flc Ohio 
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•lowly extending its line from Baltimore in I 828. the 
construction of the railroad from Charleston, South 
Carolina, to Hamburg on the Savannah River opposite 
Augusta, Georgia, was commenced, and when this 
road of I 36 miles was completed and put in operation 
on October I, 1833. it enjoyed the distinction of being 
the longest railroad in the world. The story of this 
pioneer railroad is especially interesting because, with 
the exception of the "Tom Thumb," (an experimental 
locomotive built by Peter Cooper), the first locomotive 
built in America was operated on its rails. Until the 
Rainhill test in England there had been doubts as to 
the economic practicability of the steam locomotive. 
The Baltimore & Ohio was still using horses at this 
time and attaining the then extraordinary speed of I 5 
miles an hour, and during this period sails as a motive 
power were being tried on the short length of the 
Charleston & Hamburg line, which had been com- 
pleted. In January. 1830. Horatio Allen, who had 



studied railroads in England, was appointed Chief En- 
gineer of the Charleston & Hamburg Railroad. He 
immediately recommended to the Board of Directors 
that the locomotive be adopted as the sole motive 
power, saying, "there was no reason to expect any 
material improvement in the breed of horses, but the 
man was not living who knew what the breed of loco- 
motives was to place at command." 

In his book. "When Railroads Were New." Charles 
Frederick Carter says: 

"Having determined to use steam, the directors of 
the Charleston & Hamburg Railroad lost no time in 
authorizing the construction of the first locomotive 
ever built in America for regular service. It was a 
fearful and wonderful contrivance, designed by E L. 
Miller, of Charleston. The vertical boiler looked 
something like an overgrown porter bottle of the old 
style. The firebox had teats" radiating from its outer 
wall to afford additional heating surface. The four 
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wheels had iron hubs and tires and wooden spokes and 
felloes. The two cylinders, six inches in diameter by 
sixteen inches stroke, placed in front of the boiler, 
worked cranks inside the frame. The engine, which 
was christened the 'Best Friend of Charleston,' was 
built at the West Point Foundry in New York." 

I 

The trial trip was made on November 2, 1 830. The 
wheels proved to be so weak that one of them sprung 
out of shape and threw the engine into the ditch on 
the return trip. A second trip was made on Decem- 
ber 1 4, and a third on the following day, when the 
Best Friend proved to pcssess power double the con- 
tract requirements. This pioneer engine was able to 
make sixteen to twenty-one miles an hour with forty 
or fifty passengers in four or five cars, and to attain a 
speed of thirty-five miles an hour withcut cars. 

The success of the Charleston ot Hamburg Railroad 
was followed by the projection and construction of 
railroads throughout the South, including many lines 
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destined afterwards to be incorporated in the Southern 
Railway System. The war between the States found 
the South relatively as well supplied with railroads as 
any other part of the country. During the war the 
railroads of the South were alternately used and de- 
stroyed, first by one belligerent and then the other, 
and were left physical wrecks in a section without 
money and without credit. The work of reconstruc- 
tion was courageously undertaken. Then followed 
years of receiverships and reorganization in which there 
was a constant tendency in the direction of the con- 
solidation of short local lines into efficient through sys- 
tems. Two of the systems thus evolved were the Rich- 
mond & Danville and the East Tennessee, Virginia & 
Georgia. These were together controlled by the 
Richmond Terminal Company, which failed disas- 
terously in I 892. 

The late J. P. Morgan undertook and carried 
through a reorganization, which resulted in the organi- 
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zation of the Southern Railway Company in 1894. 
The new Company began business on July I in that 
year, operating 2012 miles of railroad, which was in- 
creased during the first year to 4392 miles. 

From the beginning the geographical policy of the 
Company was well defined and strictly adhered to. It 
was that of providing a system under a single manage- 
ment that would serve the entire territory south of the 
Ohio and Potomac Rivers, with lines to the ports and 
to the principal crossings of the Mississippi River from 
St. Louis to New Orleans. 

At the end of the last fiscal year, June 30, 1917. 
the total operated mileage of the System, inclusive of 
mileage owned and operated independently, was 7922. 
Except for a few short pieces of double-track at ter- 
minals the Southern Railway, during the first year of its 
operation ( 1 894) was altogether a single-track system. 
It has today 9 1 6 miles of double-track. At the end of 
the first fiscal year the System had 623 locomotives. 
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487 passenger train cars, 18,924 freight train cars 
and 263 road service cars. It now has 2210 loco- 
motives, I 432 passenger train cars, 70,01 2 freight train 
cars and 2518 road service cars. These figures by no 
means reflect the full increase in the capacity of the 
Southern Railway System's equipment since the end of 
its first fiscal year. The heaviest locomotive then in 
service weighed less than 75 tons, while locomotive 
number Fifty-thousand weighs 2 1 3 tons. The average 
tractive power of locomotives has been increased more 
than 50 per cent. The carrying capacity of coal cars 
has been doubled, and the carrying capacity of the 
standard system box car is more than 30 per cent 
greater than in the first year. 

From the first the Southern Railway System has 
been a most efficient agency in the development of the 
South, co-operating with the communities along its 
lines for the enlargement of their agricultural and in- 
dustrial production. It has given the South a trans- 
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portation service of constantly increasing efficiency, 
and the result is reflected in the traffic statistics and 
gross earnings of the System. During its first fiscal 
year the System's earnings from operation were 
$17,114,791.69. or $8,506.36 per mile. During its 
last year, earnings from operation were $116,942,- 
262.18, or $14,761.71 per mile. 

The policy of the Southern has always been to use 
heavy locomotives; and the size and capacity of the 
motive power units have been increased as rapidly as 
the increased strength of tracks and bridges would per- 
mit. The first locomotives built for the newly organ- 
ized company by the Baldwin Locomotive Works were 
of the ten-wheeled type, for passenger service, and 
were completed in 1897-1898. One of them was ex- 
hibited at the Tennessee Centennial and International 
Exposition. These locomotives had cylinders measur- 
ing 21 by 28 inches, and driving-wheels 72 inches in 
diameter. They weighed, in working order, 154,400 
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pounds, and 



the heaviest 



locomo- in which the size of the cylinders was 



to 22 



tives in use at the time of their construction. 

Heavy freight traffic at this time, 1 898, was han- 
dled by locomotives of the Consolidation type, a num- 
ber of which were built by the Baldwin Locomotive 
Works. These also had 2 1 by 28 inch cylinders. The 
driving-wheels were 58 inches in diameter, and the 
total weight in working order was I 52,000 pounds. 

Wide fireboxes were first applied to Baldwin loco- 
motives for the Southern Railway in 1902. when they 
were used on a number of ten-wheeled locomotives de- 
signed for heavy passenger service. These locomo- 
tives had the same sized cylinders and driving-wheels 
as those built in 1897, but with larger boilers the total 
weight was increased to 170.920 pounds. In 1903. 
freight locomotives of the Consolidation type, with 
wide fireboxes, were built. They had the same sized 
cylinders as the passenger locomotives, but were im- 
mediately followed by a new design of Consolidation. 



by 30 inches, with a total weight of 193.760 pounds. 

The Southern was among the first railways in the 
United State* to recognize the ^advantages of the 
Pacific (4-6-2) type for heavy passenger service. In 
1903 the road received from the Baldwin Locomotive 
Works, five Pacific type locomotives, which were the 
first of a long series of successful locomotives of this 
type built for the Southern Railway and its controlled 
lines. These locomotives had cylinders measuring 22 
by 28 inches and driving-wheels 72 inches in diameter, 
and weighed in working order 219,700 pounds. This 
general design was extensively duplicated, although 
modifications and improvements were introduced in 
the locomotives subsequently ordered. 

The first locomotives built by The Baldwin Loco- 
motive Works for the Southern Railway to be equipped 
with fire-tube superheaters, were of the Mikado type, 
and were completed in 1 9 1 I . A large number of this 
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type have since been built, and have proved highly 
successful in heavy freight service. These locomotives 
have cylinders 27 by 30 inches, and driving-wheels 63 
inches in diameter. They weigh, in working order. 
272,940 pounds, and develop a tractive force of 
51,700 pounds. 

The use of superheated steam in passenger service 
was begun in 1912, when a group of new Pacific type 
locomotives were equipped with superheaters. 

To meet the increasingly difficult demands of both 
passenger and freight service, two new types of loco- 
motives — the Mountain (4-8-2) for the former kind 
of work, and the Santa Fe (2-10-2) for the latter— 
were designed in 1916, and placed in service early in 
the following year. The passenger locomotives have 
cylinders measuring 27 by 28 inches, and driving- 
wheels 69 inches in diameter, and weigh, in working 
order, 3 1 4.800 pounds. The freight locomotives have 
28 by 32-inch cylinders and driving-wheels 57 inches in 
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diameter, and weigh 370,600 pounds. They are fired 
with mechanical stokers, and develop a tractive force 
of 7 1 , 1 00 pounds. These locomotives, at the time ol 
their construction, were the heaviest on the System. 
Their weight slightly exceeds that of the Mallet loco- 
motives of the 2-6-8-0 type, two of which were built 
fcr heavy freight service in 1910, but were never 
duplicated. 

The twelve new Mallets represented by locomotive 
number Fifty-thousand, are designated by the railway 



These loco- 



, . S' ,25 & 39.. , 
company as class L — 56 64.3. 

30 

motives were specially designed for service on the Ap- 
palachia Divisicn. which extends from Appalachia to 
Bristol. Va.. a distance of 69 miles. This division pre- 
sents an undulating profile, with frequent grades of one 
to two per cent. The most difficult section of the line is 
between Philips and Mountain. From mile-post 57 to 
mile-post 65, southbound, the average grade is 1.7 per 
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Baldwin Construction Number 50,000. 
Cylinders 

Diameter. H. P 25" 

Diameter. L. P 39" 

Stroke 30" 

Valve.— H. P., type . . Pi»ton. 1 4' diam. 

Maximum travel 6" 

Steam lap 1 •/»" 

Exhaust clearance 

Lead V*" 

Valve. — L. P.. type. .Piston. 14" diam. 

Maximum travel 6'/*' 

S««-m lap V 

ExKauit clearance J4" 

Lead \\" 

Boiler 

Type Conical 

Diameter at front end 80* 

Thickne.. of barrel aheet.. \V '. I ". iV 

Working pressure 210 Iba. 

Fuel Soft coal 

Firebox — Staying Radial 

Length 13214" 

Width 9014" 

Depth, front 85'/>" 

Depth, back 69" 



GENERAL DIMENSIONS 

Baldwin CI.M 20^!4-EE. 6. Railway 

Thicknrea of firebox sheets— 

Side. H* 

Back W 

Crown W 

Tube H" 

Water apace — F ront 6" 

Side. 5' 

Back 5" 

Tube. — Diameter 5 !/ 2 " and 2 14 " 

Material 5 '/ 2 \ steel; 2 !4". "on 

Thickn 5 Vi ".No. 9W.G. 

2'/ 4 ". No. II W. C. 

Number iy 2 ". 42; 2 '/«". 228 

Length 24' 0" 

Heating Surface Firebox. . 226 sq. ft. 

Combuation chamber ... 109 aq. ft. 

Tube. 4658 aq. ft. 

Total 4993 aq. ft. 

Superheating surface . . . 1260 aq. ft. 
Crate area 83 aq. ft. 

Driving-Wheelt 

Diameter, outside 56" 

Diameter, center 50" 

Journals, main 10" x 22" 

journals, other. 9J/ 2 " x 12" 
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Company, das. L M 56 " * 39 84.3 

Truck Wheel. 

Diameter, front 33" 

Journals 6" x 1 2" 

Diameter, back 33" 

Journal. 6" x 12" 

Wheel-Baae. Etc. 

Driving 41' I" 

Rigid 15' 6" 

Total engine 56' 3" 

Total engine and tender. .. 86' lOfi" 

Lenuth over all 96' 0" 

Width over all II' I >/ z " 

Height over all 15' 6" 

Height, rail to center of 

boiler 10' 0" 

Weight 

On driving-wheel. 374.000 lbs. 

On truck, front 27.300 lbs. 

On truck, back 25.700 lbs. 

Total engine 427.000 lbs. 

Total engine and tender. 603.000 lbs. 

Tender 

Wheels, nvmber 8 

Wheels, diameter 33" 

Journals 6" x II" 

Tank capacity .... 9000 U. S. gallon. 
Fuel capacity 12 ton. 
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cent, with a maximum, for short distances, of 3.4 per 
cent. This portion of the line is an almost constant 
succession of curves, many of them of over I 0 degrees. 
Northbound there is a heavy pull out of Bristol yard 
for a distance of three miles. The grade here averages 
over 2 per cent with a maximum of 2.9, combined with 
frequent curves. Near the northern end of the divi- 
sion, between Parkers and Oreton. there are approxi- 
mately six miles of ascending grade, averaging about 
1.5 per cent with a maximum of 1.7. The entire divi- 
sion has but few stretches of level track, and they are 
exceedingly short. 

A line of this kind presents a difficult operating 
problem, especially where, as in this case, track and 
bridge conditions necessitate the use of locomotives 
having limited wheel loads. The traffic on the Ap- 
palachia Division consists chiefly of coal, which can be 
economically moved in heavy trains at moderate 
speeds. Mallet locomotives are well fitted for service 



of this kind, as the required tractive force can be de- 
veloped without using excessive wheel-loads; and while 
the weight is distributed over a long total wheel-base, 
the rigid wheel-base is short, so that curves can be 
easily traversed. This is accomplished by dividing the 
driving-wheels into two groups, each group having 
separate frames, cylinders and machinery; and con- 
necting the frames by a hinged jcint. The boiler is 
held in rigid alinement with the rear frames and is sup- 
ported on the front frames by sliding bearings. 
Economy in fuel and water consumption is obtained 
by arranging the cylinders on the compound system, 
and by the use. on the majority of Mallet locomotives, 
of highly superheated steam. The cylinders of the 
rear group of wheels act as the high pressure, and ex- 
haust into the front cylinders, which are of larger diam- 
eter and thus act as the low pressure. Flexible pipes 
are necessarily used to convey the steam from the high 
pressure to the low pressure cylinders, and from the 
latter to the exhaust nozzle in the smoke-box. 



-- 



W -lt..^ M. » -/V.-."* W - ' 



THE FIFTY-THOUSANDTH LOCOMOTIVE 



15 



) 
- 



I 



Locomotive number Fifty-thousand has the 2-8-8-2 
wheel arrangement, with four pairs of driving wheel* in 
each group and a two-wheeled truck front and back. 
The trucks guide the locomotive into curves when run- 
ning in either direction, and thus protect the driving- 
wheels against flange wear. With a total locomotive 
wheel-base of 56' 3", the rigid wheel-base is only 1 5' 
6", or no greater than that of a Consolidation or 
Mikado type locomotive having the same sized driving- 
wheels. Working compound, the locomotive develops 
a maximum tractive force of 84,800 pounds; and as the 
weight on the driving-wheels is 374.000 pounds, the 
ratio of adhesion is 4.40. At starting speeds, the tract- 
ive force can be increased to a limited extent, if desired, 
by using live steam in all four cylinders, as will be 
subsequently explained. 

The boiler barrel is composed of four rings, the 
second of which is conical, increasing the shell diam- 
eter from 80 inches at the first ring to 94 y 4 inches at 



the firebox throat. The longitudinal seams are butt 
jointed and sextuple riveted, and are welded at the 
ends. The main and auxiliary domes are located on 
the third ring and the shell is re-enforced by a large 
internal liner which extends under both domes. The 
auxiliary dome is placed over an opening 1 6 inches in 
diameter, so that the boiler can be entered, when 
necessary, without dismantling the throttle rigging in 
the main dome. 

The firebox has a combustion chamber 59 inches 
long, extending forward into the boiler barrel. The 
seams uniting the firebox and combustion chamber, 
and the seam between the combustion chamber and 
tube sheet, are electrically welded ; and the boiler tubes 
are welded into the back tube-sheet. A brick-wall, 
which serves to baffle and mix the gases, is built across 
the throat of the combustion chamber. The furnace 
equipment includes a Franklin power-operated fire- 
door of the vertical pattern, and a Street type "C" 



■* ia - — 1 1 m - — ■'r^^. -'- ' O ■<» — «.--ti- -— ■!».- ^^n-^f „- *ji^y?v, (i .n o»-.»— - tw -*.-(»— _-t. 

16 THE 8 ALD WIN LOCOMOTIVE WORKS 

* — ■> -•• =■ 4h-.— -**-~-i -*■--«»' i-^^k #<w^, T » ' ■ W — — w . 



chanical itoker. The grate rock* in four sections, and 
consists of table bars of the herring-bone pattern, 
which are supported on cast steel side and center 
frames. A four-hopper ash-pan. of large capacity, is 
applied. Two of the hoppers are placed between the 
wheels, and the remaining two are placed right and 
left, under the rear end of the firebox and outside the 
wheels. The pan is fitted with wash-out and blower 
pipes, so that it can be easily emptied and cleaned. 
An air opening, five inches deep, is provided all around 
the firebox under the mud ring. 

The steam dome is formed of a single piece of 
flanged steel and measures 33 inches in diameter. It 
contains a Chambers throttle, which has an external 
connection with the throttle lever. The superheater 
is of the fire-tube type, designated as type "A" by the 
Locomotive Superheater Co. It is composed of 42 
units, and provides a superheating surface of 1260 
square feet. The smokebox is of the self-cleaning type. 



and is equipped with a shut-off damper to protect the 
superheater pipes from overheating when the throttle 
is closed. 

The steam distribution to all the cylinders is con- 
trolled by 14-inch piston valves. The high pressure 
and low pressure valves are alike, except for slight dif- 
ferences in the design of the valve followers and bull- 
rings. The packing rings are of gun-iron, and are 
turned with shoulders on their vertical edges to keep 
them from working out of the valve in case of break- 
age. The valve gear is of the Southern type, which is 
standard on this Railway System. This motion is a 
modification of the Hackworth type of radial gear. 
The movement of the valve is obtained entirely from 
a return crank on the main crank pin. The eccentric 
rod is driven from this return crank, and is suspended, 
near its forward end, from a block which slides in a 
curved guide. The direction of running and point of 
cut-off are determined by the position of the block 
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in the guide. The movement of the front end of the 
eccentric rod is transmitted to the valve stem through 
a link and bell-crank. Simplicity of construction, and 
a comparatively small number of parts subject to wear, 
are among the special advantages claimed for this 
gear. 

The high and low pressure valve motions on this 
locomotive are controlled by a power reverse gear of 
the Ragonnet type, having an auxiliary steam con- 
nection. The reverse shaft of the rear, or high pres- 
sure engine, is supported by the valve motion bearers, 
while that of the front or low-pressure engine, is sup- 
ported on the lower casting of the forward waist- 
bearer. A jointed reach rod, placed on the center 
line of the locomotive, connects the two reverse shafts. 
At its forward end, this rod is pinned to a transverse 
beam, the ends of which are connected with the ver- 
tical arms of the reverse shaft by means of short links. 
This arrangement was made 



to the construction of the waist bearer, it 
sible to place a vertical arm on the center of the reverse 
shaft and thus connect directly with the reach rod. 

The Simplex system of compounding is applied to 
this locomotive. This system employs an intercepting 
valve and a reducing valve which, in the present case, 
are placed in the high-pressure cylinder saddle. In 
order to operate the locomotive single expansion, as 
in starting, or when there is danger of stalling, live 
steam is admitted against the intercepting valve piston 
through a manually controlled valve in the cab. The 
intercepting and reducing valves then take such a posi- 
tion that the high-pressure exhaust is discharged up the 
stack, while live steam is admitted at reduced pressure 
direct to the receiver pipe. The high-pressure exhaust 
steam is conveyed to the smoke-box through a separate 
exhaust pipe, which is tapped into the exhaust nozzle. 
On closing the valve in the cab and thus releasing the 
live steam pressure acting on the intercepting valve 
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piston, the intercepting and reducing valve* auto- 
matically change their positions, causing the locomo- 
tive to work compound. 

The pistons have steel heads, of dished section, 
with bearing-rings riveted on. Each piston has three 
gun-iron packing rings. The low pressure pistons have 
extended rods. The guides and cross-heads are of the 
two-bar type, and in accordance with the Railway 
Company's practice, the piston rods are bolted to the 
cross-heads instead of keyed. The front and back 
cross-heads are interchangeable. 

The main frames are vanadium steel castings, five 
inches wide and seven inches deep over the driving 
pedestals. The articulated connection between the front 
and rear frames is designed in accordance with patents 
granted to the builders, and is a detail of interest. 
The tongue, or radius bar, forming this connection, is 
attached to the front frames by means of a transverse, 
horizontal pin. This pin is supported in a steel cast- 



ing, which forms a strong transverse brace at the rear 
end of the front frames, and serves as a fulcrum for 
the driving brake shaft. The rear end of the radius 
bar is attached to a vertical pin, which is mounted in 
a suitable pocket formed in the high-pressure cylinder 
saddle. This pin passes through a case-hardened, 
spherical bushing, which is inserted into the radius bar. 
With this construction the front and rear frames can 
have relative movement in a vertical plane, when pass- 
ing over uneven tracks or sudden changes in grade, 
without causing binding at the articulated joint. 

The boiler is supported on the front frames by 
two waist bearers, composed of steel castings. The 
controlling springs are mounted on the front bearer. 
The lower casting of each bearer is fitted with a brass 
faced shoe, on which the upper casting slides. The 
bearing surface is lubricated, and the brass face can be 
replaced when worn. Liners are riveted to the boiler 
above the waist bearers and high pressure cylinder sad- 
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die, and are placed outside the shell to facilitate caulk- 
ing. 

The leading truck is center bearing, and is of the 
Economy constant resistance type. It is equalized with 
the first and second pairs of driving-wheels as in a 
Consolidation locomotive. The trailing truck is side 
bearing, and the rear group of wheels is continuously 
equalized on each side of the locomotive. The main 
driving boxes, of both the front and rear group of 
wheels, are of the Cole extended pattern. 

This locomotive is equipped with four sand-boxes, 
which are piped to deliver sand under the front and 



rear driving-wheels of each group. The bell is placed 
on the round of the boiler, to keep within the specified 
height limit. Further equipment details include cylin- 
der by-pass valves of the Mellin pattern, steam chest 
relief valves, and flange lubricators on the front driv- 
ing-wheels of each group. 

The tender is carried on equalized pedestal trucks, 
and has a built-up frame composed of 1 2-inch longi- 
tudinal channels with white oak bumpers. The engine 
and tender truck wheels are of forged and rolled steel, 
and were manufactured by the Standard Steel Works 
Co. 
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PLANTS 

Reference has been made to the fact that the prin- 
cipal plant of The Baldwin Locomotive Work* has al- 
ways been located in the city of Philadelphia. One 
of the illustrations on page 22 shows the modest shop 
in which Mr. Baldwin's first locomotives were con- 
structed. This shop was located in Lodge Alley, a 
small street in the vicinity of Eighth and Market 
Streets. The facilities here early became inadequate, 
and in 1835 the business was removed to a new shop, 
located at Broad and Hamilton Streets. In this 
vicinity there was, for many years, ample room for 
plant extension, which was effected as rapidly as 
required by the growth of the industry. 

In 1873 the shops of the former Norris Locomotive 
Works, at I 7th and Hamilton Streets, in the immediate 
vicinity of the Baldwin plant, were purchased, thus 
providing increased facilities which were urgently 
needed. The total area covered by the enlarged plant 

-• 4»- — •• ■»► ■ — -tr -„ tt O.'^fW [' «T- - - *r <-> t — -*» 



was nine acres, of which between six and seven acres 
were under roof. The annual capacity of the Works 
was 500 locomotives, and the maximum force em- 
ployed 3000 men. The heaviest locomotives built at 
that time were of the Consolidation (2-8-0) type, 
weighing approximately 50 tons each. 

In 1 904, the year of the Louisiana Purchase Ex- 
position, held at St. Louis, the annual capacity was 
2000 locomotives, and the number of employees 
1 5,800. It became apparent, about this time, that 
it would be impossible to extend the Philadelphia plant 
sufficiently to meet the needs of the future. Accord- 
ingly, in 1 906, a tract of 1 84 acres was purchased at 
Eddy stone, near Chester, Pa., where foundries and 
blacksmith shops were erected. This was the begin- 
ning of a plant which, as increased facilities were de- 
manded, was steadily enlarged; until the tract now 
covers a total of 506.29 acres, of which 76 acres are 
under roof. 
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The Eddystone plant now includes a large 
foundry, with pattern shops and pattern storage 
houses; also blacksmith shop, spring shop, boiler shop, 
grate shop, wheel shop, driving-box shop, and two 
large erecting shops, one of which has recently been 



completed. A number of thes 
used for the manufacture of shells, but are now being 
devoted exclusively to locomotive work. The plant 
contains approximately 26 miles of standard gauge 
railroad track, in addition to a considerable amount of 
narrow gauge industrial track. A complete equipment 
of motive power and rolling stock is operating on these 
tracks. 

The total consumption of electrical power at the 
Eddystone plant is I 3.000 kilowatts, the greater part 
of which is purchased from outside and transformed to 
a lower voltage at thirteen transformer stations. All 
the heating and power plants are designed with a spe- 
cial view to economy in fuel consumption, and are 



equipped with mechanical stokers. Special attention 
is being given to the comfort and well-being of the 
employees. A large restaurant, on the cafeteria plan, 
has been built; there is a dispensary in each section of 
the plant, and the sanitary equipment is of the latest 
type. 

In addition to the locomotive shops, there are lo- 
cated, on the Eddystone tract, two complete plants 
which were erected in 1915 and are owned by The 
Baldwin Locomotive Works. One of these plants is 
under lease to the Midvale Steel & Ordnance Co. 
(Eddystone Rifle Rant) for the manufacture of rifles, 
while the other is under lease to the Eddystone Muni- 
tions Co. for the manufacture of ammunition. This 
latter company is wholly owned by The Baldwin Loco- 
motive Works. The buildings comprising these plants 
are so designed that they can, at the expiration of the 
leases, be utilized as locomotive shops. 
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The frontispiece gives a bird's-eye view of the 
entire Eddystonc plant The large building in the 
foreground is the shop occupied by the Eddystone 
Munitions Co. The view shows the appearance of the 
river front when enlarged docking facilities, which are 
now under consideration, have been completed. The 
crane shown on one of the piers is of SO tons capacity, 
and is used for loading sea-going vessels. 

The Eddyatcne plant has direct track connection 
with the Pennsylvania R. R.. the Baltimore and Ohio 
R. R. and the Philadelphia and Reading Ry. ; so that 
exceptionally complete shipping facilities, both by rail 
and vessel, are provided. 

The steady expansion at Eddystone, and the 
transfer of a considerable amount of shop equipment 
from Philadelphia to that point, have necessitated more 
or less rearrangement of the Philadelphia plant. Facili- 
ties here have been increased during recent years by 



the construction of an eight-story reinforced concrete 
building, measuring 98' 6" by 396', which is occupied 
by machine shops; also by an addition, measuring 90 
by 97 feet, to the truck shop. The former Philadel- 
phia erecting shop is now used as a boiler shop; while 
the 26th Street shop, which was formerly used for fin- 
ishing and testing locomotives, is now a tender shop. 

While the locomctive as a unit has enormously 
increased in weight and complexity, the rated capacity 
of the combined Philadelphia and Eddystone plants is 
now 3000 locomotives per annum; and the employees 
number 21,500. The consumption of various mate- 
rials is as follows: 

Iron and steel — 20.900 tons per month. 
Fuel oil — 206.000 gallons per week. 
Coal— 400 tons per day. 

The accompanying diagram represents graphically 
the total prcduction of The Baldwin Locomotive 
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Work* from the date of its founding to the < 
of locomotive number Fifty-thousand in September. 
1918. In this connection it is interesting to note that: 

Locomotive No. I was built in 1832. 
Locomotive No. 1 000 was built in 1861. 
Locomotive No. 1 0.000 was built in 1 889. 
Locomotive No. 25.000 was built in 1905. 
Locomotive No. 50,000 was built in 1 9 1 8. 

Numerically, therefore, the production of the past 
thirteen years has equalled that of the previous 
seventy-three. This is an impressive illustration of the 
tremendous growth of the locomotive building indus- 
try — and therefore of the railroad industry in general 
— since the beginning of the present century. 



; 



THE CHICAGO PLANT 
In 1911. the Board of Directors of The Baldwin 
Locomotive Works authorized the purchase of a tract 
of 370 acres at East Chicago, Indiana. This proposed 
plant is not as yet in operation. AH is in readiness to 
erect it as soon as industrial and labor conditions war- 
rant such expansion. 
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DIAGRAM ILLUSTRATING LOCOMOTIVE PRODUCTION 
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War Activities 
of The Baldwin Locomotive Works 



A FTKR winning one of the greatest buttle* of the 
war, General Joffre is reported to have said: - 
X A. "This is a railway war. The battle of the Marne 
was- won by the railways of Frame.'* And while this 
statement may, at first sight, appear to Ik' extreme, 
it is literally true; for success or defeat, in a present day 
battle, depends chiefly upon the rapidity with which 
large masses of men can Ik* moved and the guns served 
with ammunition; and this must be accomplished by 
the railways, aided by motor trucks. The amount of 
ammunition expended during a period of intensive fight- 
ing has been almost beyond comprehension. In the 
attack and defense of Verdun, for example, approximately 
60.000,000 shells, representing 3.000,000 tons of steel, 
were expended in thirty weeks; and the railways moved 
the greater part of this material to the firing line. 



When the conflict broke out in August, 1914, its 
significance was at once realized by The Baldwin Loco- 
motive Works; and steps were immediately taken to 
place the manufacturing facilities of the Company at 
the disposal of the Allied Governments. This could 
readily 1k> done, because domestic business was at a 
comparatively low ebb, and the Baldwin plants were 
working at but a fraction of their capacity. 

The pressing needs for ordnance, ammunition and 
other supplies by France and Great Britain, in order 
to meet the superior preparations of Germany, were 
such thai all efforts in these early days of the war were 
directed towards the development of armament and 
munitions. In Russia, however, greater distances and 
a desjierate shortage of motive power and equipment 
necessitated the purchase of locomotives. Mr. S. M. 
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Mallet Articulated Compound Locomotive for the Voloada-Archaneal R> . Rumn 

(»«iik.-. r-t,-, I ->Um|it., II* ..ml IS' i !!'; I>rivlni-v/hn>U. <Uum.. Wright, total Engine, 10 5 IUJO pound- 



\'.hh lain, who was then Senior Vice President of The 
Baldwin Locomotive Works, visited Russia in the fall of 
1"14 and also early in 1915, and was instrumental in 
securing a large part of this business. 

The first order for locomotives resulting from his 
visit was placed in Novcmtier, 1914, and called for 
thirty Mallet locomotives of the 0-6-4-0 type as il lustra led 
above. These were of a gauge of three feet, six inches, 
and were successfully and rapidly completed and shipped. 
They were used on the Vologda- Archangel Ry., connect- 
ing the broad-gauge railways «>f Russia with the i^iri of 



Archangel on the White Sea; the only waler outlet in the 
West after the closing of the Black Sea. This order was 
followed by others, placed later by the Russian Govern- 
ment, and covering large nuiiilwrs of heavy Decapod 
locomotives of a gauge of five feet, gasoline locomotives 
of a gauge of seventy-five centimetres (2' 5Jj"), gasoline 
trucks and gasoline tractors. The Decapod locomotives 
are illustrated on page 5 and the gasoline locomotives 
on page 6, As it was impossible, owing to the Bolshevik 
revolution, to deliver all of the Decapod locomotives to 
Russia, one hundred of them were purchased by the 
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Decapod Typ* Locomoti** for lh« Russian State Rys. 

Game. S'-0"i Cylinders. 15' x Driving whwU. diam.. 12*] Wright, total Knilnr jixmxm pounds 



United States Government and were modified so that 
they could be used temporarily on the railways of (ho 
United States. 

The gasoline locomotives, when properly handled, 
emit practically no smoke. For this reason they are well 
fitted for trench service, as they are less conspicuous, 
especially during the day-time, than steam locomotives. 

The French (jovernment, late in the summer of 
l n 14, sent a mission to the United States to make certain 
purchases. Karly in November, 1914, the mission re- 



ceived cable instructions from France to purchase 
twenty tank locomotives of a gauge of sixty centimetres 
1 1' IlH"), which were to be built to American designs and 
shipped as promptly as possible. The Baldwin l.oco- 
motive Works took thisorderon November 3rd. and the 
twenty locomotives, boxed and ready for shipment over- 
seas, left the Works on November 21st. One of these 
locomotives is illustrated on [xagc 6. Following this 
came a number of important orders from the French 
("•overnment for locomotives to Ik? used in military 
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Carolina Locomotive for lh« Ruaaion Gownnwnl 

(MHtr. f-SM*l WH«liI. I ■ '•«> l«iund< 



service. With the advent of trench warfare, during the 
winter of 1914-1915, it liecame necessary to develop a 
vast system of narrow-gauge railways on the West Front 
in order to handle troops and supplies. The French built 
these lines (o a gauge of sixty centimetres 1 1' 1 1 V) and 
this gauge was subsequently adopted by the British and 
American armies. The track was so built that it could 
l>c quickly laid or shifted to suit requirements. For 



operation over these railways in the advanced areas, 
the French Government purchaser!, from The Baldwin 
Locomotive Works, 280 locomotives of a s|X'cial type, 
known as the IVchot, which were of French design and 
were built to the metric system. These locomotives, as 
illustrated on page 7, are carried on two steam driven 
trucks or bogies, giving them unusual flexibility and 
excellent track riding qualities. Notwithstanding the 
complexity of the design, every requirement of the French 
Govern menl as to delivery was promptly met. 




Sis-CoupJod Tank Locomotive for tho Fronch Cotwnmant 

<;..uirr, I' II ,"; CyliiMl.r.. •»" « II"; l>riv.nu-»l,ii-K .1 , 16"; Weight. 
u*Ul, 29.000 t«>tin(U 

Digitized by Google 



T1IK BALDWIN LOCOMOTIVE WORKS 



In addition to the locomotives just referred to, the 
French Government ordered a large numlier of gasoline 
locomotives from The Baldwin Locomotive Works, and 
also a numlier of Tireless steam-storage locomotives, txit It 
of which arc shown on page 8. In the latter tyjie the 
boiler is replaced by a cylindrical reservoir, which is 
charged with hot water and steam at high pressure 
from a stationary plant. The pressure of the steam is 
reduced before it is used in the cylinders; and as the 
steam is drawn off. the water in the reservoir grad- 




Pechot Type Locomotive For the French Comnmint 

Cuuk. I' ll),'; Cylinders. 6.8V* x ».*5*j Driving .wheels. .Ii.im.. IS. SO* 
Wrijht, (otul. 28. .'00 pound) 




Sla-Coupled Tank Locomotive for the French Government 

Uiuirr. I'-) 1 ,': Cylindria. I.I* « If,', Dtlvina-whrrU. <lljm„ .14*; Wright, 
total. SS.SOO [jouoda 



ually e\a|Kirates, until the storage pressure is lowered 
to a point where recharging becomes necessary. Loco- 
motives of this type are specially fitted for work about 
explosive plants, or in other localities where fire risks 
must be absolutely eliminated. 

In addition to the locomotives for the French 
Government) The Baldwin Locomotive Works built a 

large number of heavy freight locomotives (if the Mikado 
<2-8-2) type for the Paris, Lyons & Mediterranean Railway 
and the Nord Railway. These locomotives have balanced 
compound cylinders; they were designed in accordance 

with French practice, and wire built throughout to the 
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Four-Coupled Fireleu Locomotive for the French Government 

OMR «'-»(*'; Cylinder.. IS* x 16'; Drivim-whrrU. diam., JO"; Wriaht. 
lou). i ' '■•■» pound. 

metric system of measurement. One of them is illus- 
trated on page 9. 

At the Outbreak of the war the British < iovernment, 
in addition to using I'rench equipment, ferried noon the 
Channel several hundred locomotives taken from service 
on the British railways. As the otierations of the British 
armies in Prance increased, however. Great Britain 
liecame a heavy purchaser of locomotive* in the United 
Stales, tlie nre.it majority of the orders In-ing placed 
with The Baldwin Locomotive Works. The total iiumher 



of locomotives thus ordered during the years 1915-1917 
was 960. Of these, 495 were of a gauge of sixty centi- 
metres O' 115$"), all of them l>eing of the 4-6-0 type as 
shown on [Wgc 16; while the remainder were of standard 
gauge, and represented several types. 

Every effort was made during this period, to meet 
the war demands of the Allied Nations, and their orders 
were given preference. Many serious difficulties had to 
be overcome in order to complete these orders promptly, 




Gesoline Locomotive for the French Government 

Gitlae. T IP,-; Wright, 15.000 [nun.li 
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Mikado Ty p* Locomotive for tha Paris, Lyons and Moditorranoan Ry 

Gaucr. V-o'; CfUMkn, 20M' x J5.W awl M.M* x 27. W; Drivincwhrrln. dinm., 6SJA*; Wright, total Ennillc. Kil.ww inun.l. 



but (he requirements were successfully met. One of the 
Baldwin officials had the satisfaction, while in I*nndon, 
of being told by Sir Guy Grant*!, then in control of 
railways for the War Department of Great Britain, 
that if it had not been for the prompt and efficient 
deliveries of Baldwin locomotives, some of the accom- 
plishments of the British Army would not have been 
possible. 

During this period the Baldwin products, which 
were being supplied to the Allied Governments, were not 
confined to locomotives, as orders were taken for the 
machining of a large number of shells, varying in calibre 



from four and seven-tenths inches to twelve inches. 
These shells were furnished to the British and French 
Governments. They were manufactured in such of the 
locomotive shops as were available for the purpose, and 
also in new shops, specially built and equipped for this 
kind of work. 

In connection with the manufacture of shells, mention 
should be made of the construction, in 1915, of two large 
plants on the Kddystone pro|ierty of The Baldwin l-oco- 
motive Works. One of these plants was leased to the 
Remington Arms Company of Delaware, afterwards 
acquired by the Mid vale Steel and Ordnance Company 
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Tan-Whnl«l Locomglin for tho Britiah Cininminl 

DMac fttlf Cyllmlrra. IV* > MTl l),lvrns»li<-rL. dbm, 61*; Wrliclit. total linsinv. HI.KJO plimitl 




Sia-Couplod Doubl«-End«r Tank Locomotive for lh« British (.ovirnmrnl 

tijuur. «*-*H"; t">limlcr». I?" x .'■"; l)rlrl»K.-wh,-,-la, ilijnl.. 44*; Wclclil. 
total. 1 50.400 pound* 



(EddystOM Rifle Plant), and was first used ft»r the pro- 
duction of Knfii'lri rifles, model of l°t4, for th<- British 
Government. Subsequently, the plant manufactured 
rifles for the I'nited State-- < lm eminent, .300-calibre, U.S. 
model 1"I7. The capacity finally reached more than MJ00 
rifles per day, and the plant supplied nearly two-thirds of 
all the rifles used in combat by the American Army in 
France. This was a notable achievement land the capacity 
of the Eddystone Plant, at the termination of hostilities, 
exceeded that of any other rifle plant then in operation. 



(ID 



Google 



Till. BALDWIN LOCOMOTIVE WOKK> 




TICK BALDWIN I.OCOMOT1VK WORKS 




The second plant referred to was emletl a* a result 
of the receipt of large orders for complete ammunition 
from the British Government. This ammunition was 
manufactured hy the Eddystone Ammunition Corpora- 
tion, a Company organized for the purpose by Mr. S. M. 
Vauclain, and owing its existence to his energy and 
directive ability. The operations of this Company were 
satisfactorily terminated in 1917. The I'nited States 
Government requested, at this time, that the equipment 
and machinery of the Company be kept fully employed in 
its service. A new corporation was accordingly organized 
under the title of Eddy-stone Munitions Company, and toit 
was leased the pro|xTty formerly occupied by the Eddy- 
stone Ammunition Corporation. The new Company 



manufactured large quantities of ammunition for the 
I'nited States Government and continued in operation 
until after the signing of the armistice. Its entire capital 
stock was owned by The Baldwin Locomotive Works. 

The plants leased to the Midvale Steel and Ordnance 
Company and the Kddystone Munitions Company were 
so designed that the buildings could, at the expiration of 
the leases, be utilized as locomotive sho|>s. The construc- 
tion of these plants, and the results achieved through their 
operation, constitute one of the great industrial achieve- 
ments of die war. 

After the I'nited States entered the war in April. 
1017. all industries manufacturing war supplies received 
a great stimulus. A large organization of railroad men, 
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gauge locomotives of the Consolidation (2-8-0) type. 
A remarkable record was made in shipping these loco- 
motives, as the first one, illustrated on page 17, was com- 
pleted on August 10th and the last on October 1st. 
Subsequent orders included large numbers of similar 
locomotives, which I iccanie popularly known as '"Pershing 
engines." A numlier of these were transferred, while 
under construction, to the French Government. 

Through the energy and initiative of Mr. S. M. 
Felton. I )irector-( ".eneral of Military Railways, and his 
Mechanical Aide, Colonel Milliken, an interesting method 



Ten-Whrtlod 5i«-Couplod Tank Locomotive for the British GwKnnwnl 

(ktnitF. I'-ll 1 ,". OHndrrt. 1" i 12'; Driviniiwhwlr. dUm.. l*>i'; Wi-lxhc. 
total. lJ.SOtl pnunilt 

including executive officers, was dispatched to France, 
an<l there played an important part in the final success, 
not only of General Pershing's army, but also of the armies 
of our Allies. 

From the summer of 1917 until the termination of 
hostilities, the Ciovernment entrusted The Baldwin 
Locomotive Works with what wen.' prolmbly the largest 
,m<l most urgent locomotive orders ever placed in the 
history of locomotive building. The first of these orders 

was received on July l"th, and called tor 150 standard 




Sta-Couplrd Doubl«-End«r Tunk Ucomotln lor lh« I, nit., I Slal.. 
GomnnMnt 
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Consolidation Type. Locomotive for the United St«trt Government The Flr.t "Per.hln« Locomotive" Built 

Gauic . t'*SJf*j r» lliulrni, 21* » to': Driving-whirl*, dum.. 56"; Wright, tout Kniimr. IAA.4W munrla 



was d eveloped of shipping the Pershing locomotives to 
France, erected complete with the exception of the 
smoke stack, cab ami n few other details. The loco- 
motives and tenders were placed in the holds of the vessels 
on their own wheels, and when unloaded at St. Nazaire, 
France, were prepared for service with but little delay. 
This was a matter of importance, especially during the 
last few months of the war; because as the Allied armies 
advanced and the Germans receded, the transportation 
requirements of the former naturally increased, and the 
need for additional locomotives became more and more 



urgent. Had it Ix-come necessary to carry active military 
operations far into Germany, the need of additional 
locomotives and railway equipment would have become 
still more pressing. At the conclusion of hostilities, 
the building program of The Baldwin Locomotive Works 
called for the completion of 300 Pershing engines per 
month; and in consideration of the difficulties in obtain- 
ing materials promptly, and in securing an adequate 
supply of lalnir, the record made in the construction and 
delivery of these locomotives was unprecedented. 

In addition to the Pershing engines, orders from the 
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Government included narrow-gauge steam locomotives 
of the 2-6-2 type, and three sizes of gasoline locomotives, 
the largest of standard, and the other two of narrow 
gauge. These locomotives are illustrated on this page, 
and on pages 16 and 19. 

Among the most interesting products of The llaldwin 
Locomotive Works since the entry of the United States 




Carolina Locomotive for the United Stale* Government 

Uauir. I'.ll V ; WHRbt, l".i«JO pound* 
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Uatellm Locomotlva for the United State* Covernment 

CaucF, l'-HM*i Wdtht, 15.000 pound* 

into the war, have been the railway gun mounts for the 
United States Navy. These mounts were built to carry 
four teen-inch rifles, fifty calibres in length, which had been 
furnished by the Navy. The complete designs of the 
mount were prepared at the I'nited States Naval dun 
Factory, Washington Navy Yard. The mounts were 
erected, and the guns assembled with them, at the Eddy- 
stone plant of The Haldwin Locomotive Works. The first 
live mounts were ordered on February IKih, I°I8; the first 
One WOi Completed and ship|>ed to Sandy Mook Proving 
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(Grounds on April 25th, and the last on May 23rd. 1918. 
These mounts were shipped to France by the Navy, and 
were effectively used in action against the German 
lines of communication for several weeks prior to the 
signing of the armistice. One of them is illustrated on 
page 20. 

When firing at low angles, the entire weight of the 
gun is carried by the trucks; but when firing at angles 
of from fifteen to forty-five degrees, a structural steel 
foundation, surrounding a pit, is necessary for the purpose 




Gasoline Locomotive foe the United State* Government 

Gauge, 4"-»?'j*i Wi-iitht. SO.IKIO n»un>l< 

< 



of absorbing a portion of t he shock and also provitling room 
for the recoil of the gun. The weight of the gun is trans- 
ferred to the foundation by means of jacks. These 
foundations were also supplied by The Baldwin Locomo- 
tive Works. 

An improved type of mount for fourteen-inch guns 
was built subsequent to those just described. In this 
type no .separate foundation is necessary, as the gun can 
Ik- fired at angles up to forty-three degrees without 
relieving the supporting trucks of its weight. 

The Baldwin Locomotive Works has also been en- 
gaged in i he const ruction of seven-inch "caterpillar" 
mounts for the I 'it i ted State* Navy. These mounts have 
broad caterpillar treads, similar to (hose used on tractors 
which are designed to operate over rough roads and soft 
soil. These mounts were designed at the United States 
Naval Gun Factory, and The Baldwin l.ocomotive Works 
contracted to furnish them complete, with the exception 
of the gun and breech mechanism, which were supplied 
by the Gun Factory. 

This mount, complete with gun. as shown on page 21, 
weighs about 72,(100 [Mmnds. and the bearing pressure 
under the treads is approximately ten pounds per square 
inch. The guns are transported in the field by means 
of Holt tractors of 120 horse-power. 
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Fout-tccn-lnch Navy Gun cm Railway Mount 

Maximum firing elevation, *S tletirv*. Maximum effective range. iO mile* 



In addition to building complete mounts. The 
Baldwin Locomotive Works constructed several styles of 
railway trucks for gun and howitzer mounts. At the 
time hostilities 1 closed, preparations were lieing made 
for the manufacture, on a large scale, of heavy tanks 



equipix-d with Liberty motors. These were intended 
to destroy the wire defenses and machine-gun nests put 
up l>y the Germans in their retreat. After the signing 
of the armistice, however, the order for these tanks 
was cancelled. 
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Summari/inK, the war activities of The Baldwin 
Locomotive Works, for all the belligerent nations in- 
cluding our own, comprise the following: 
LOCOMOTIVES 

Broad-gauge steam locomotive* of various type* -*-'lti 

Narrow-gauge steam locomotive-* of various tvpc» 11 4n 

Broad-gauge gasoline locomotives ill 

Narrow-gauge ganolinc locomotive* I I.W 

Total 5351 



SHELLS 

i I nt'liti tiny ttmse manufactured by the Kddystonc 
Aniimmitinn Corporation and the Ktldystone Muni- 
tion- < 'ompany. i 
.1 in. li -In.. | n, -1 _>,.)<H>,0!IO 

0 rn „, „|,,|U - >..*51 .555 

1 : -mt-Ii -I., II- 225,.W> 

-in. h ^.ell- 15U.2S1 

.i-ni. h hLi ll- ... , I.IK>K,I57 

1J l.l.'l, >lirll- - Ili.SS.t 

l.!.in.-ht.>n;ir.«, 0 .<"H» 

.'.'li rn ..I -n.-iu 213,615 

JTH II. .11 shells - 1.U.7VS 

Total number of shells 6.565. .'55 

Cartridge oases I.8w.t.9tl0 

Mi*'i-llaneou» ammunition items I.W5.2M 

GUN MOUNTS 

14-inch tailuay mounts 11 

Foundation* for 14-inch mounts .... 20 
14-inch railway mounts, improved t\ pe 2 

7-inch caterpillar mount* M 

Trucks for gun and howitzer mount* Sstets 

The total number of rifles manufactured at the 
Ktldystone rifle plant was approximately 2,2(K).()(M). 

The aggregate value of the war contracts executed 
and delivered by The Baldwin Locomotive Works and 
its associated companies, the Standard Steel Works 
Company, the Kddystonc Ammunition Corporation, and 
the Kddystonc Munitions Company, was approximately 
S250.0OO.0OO. 
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The Baldwin Locomotive Works 

Philadelphia, 1'a., U.S.A. 



Tank-Frame Locomotives 



Officers 

Aumn li. Newiiol.u .... Chairman of the H<jar<l 
William L. Aistln Vice-Chairman 

Samvh. M. Vaici.ais Predion! RECORD NO. 94 

Grafton Ckkkxoi c;h - Vice Problem in Charge iif Doiiu-,ii.- Sale, 

K. ue St. I'h allk - - Vice rrcsidcnl in ( harge of l-orcisn Salt-, 1919 

JuHN P. Sykps - - Vice- President in Charge of Manufacture ... RKnnRVx 

WllXIAM DF.KHAFFT.Vir.- Prc*i.lonl in Charge of Finance, anil TrcaxuriT 1 ° ,)K U ORU 

James M< Naichtos ... Consulting Vice- Problem 

ARTIIl'R I.. ChcKch - - Secretary and .WUtant Treasurer 

A. B. F.HST ......... < tiiript n>IU-r 
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Tank-Frame Locomotives 



THK locomotives illustrated and described in the 
following pages are all of narrow gauge, and rep- 
resent a type which is particularly suitable for 
industrial, contractors, and other classes of s|X"rial 
service. They are also well fitted for use on light 
railway tracks of the Decauville type, such as are 
frequently employed on industrial lines in foreign 
countries. Work of this character requires a locomo- 
tive of simple design and strong construction, suitable 
for operation on rough tracks and sharp curves, and 
having easily accessible working parts. 

These locomotives have steel plate frames, which 
are spring supported and of ample strength. The 
frames constitute the sides of the water tank, which is 
placed between them. This location of the water tank, 
under the boiler, results in a comparatively low center 
of gravity for the entire locomotive. This is an 
important feature, especially on exceptionally narrow 
gauge track, as it reduces the liability to overturn. 



As the space between the frames is occupied by the 
tank, the valve gear, in this type of locomotive, is neces- 
sarily placed outside the wheels. A simple design of 
Marshall gear, modified to suit the requirements of 
locomotive service, is usually applied; although on the 
larger sizes, Walschaerts gear is sometimes used. The 
throttle valve, on the smaller locomotives, is placed 
outside the dome, and in all cases the steam pipes are 
external to the boiler. With this construction, the 
machinery and piping are easily accessible. 

These locomotives can be designed to burn coal, 
wood or oil for fuel. The Rushton Improved Smoke- 
stack is specially recommended for use with wood. It 
is a most efficient spark arrester, is simple in construc- 
tion, and offers a minimum amount of draft ob- 
struction. 

These locomotives are fitted with an efficient type 
of hand-brake. Couplers and other special equipment 
an- applied to suit the requirements of the purchaser. 
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Shipment 



T'ANK-KKAMK locomotives of the sizes illus- 
trated in this pamphlet, can he lx>xed complete, 
ready for foreign shipment. At the most it is 
necessary to dismantle only a few external parts, which, 
if left in place, might materially increase the size of 
the box. The locomotives are thus practically ready for 
use on arrival al destination, and can Ik- put in service 
with a minimum amount of delay. 

This method of shipping locomotives was ex- 
tensively used during the (H-riod of the war, when 
hundreds of small locomotives were shipiM-d, each 
ln>xcd complete in one case. It was also used with a 
large numl>er of the "Pershing" Consolidation type 
locomotives, which are standard gauge engines weighing, 
without tender, alwiui 83 tons in working order. In the 
case of these locomotives it was necessary to remove the 
cab, stack, connecting rods, and a few other fittings. 
These, however, were packed in the lender, which was 
shipiH-d complete. Much valuable time was thus saved 



when preparing the locomotive^ for service after their 
arrival in France. 

In this connection, attention may l>e called to the 
unusually complete shipping facilities of The Baldwin 
Locomotive Works. All locomotives are erected at the 
Kddystonc plant, which is on the shore of the Delaware 
River, about twelve miles from Philadelphia. This 
plant has track connection with three important rail- 
road systems — the Pennsylvania, the Baltimore and 
( )hio. and the Philadelphia and Reading— and is located 
on tide-water. Complete docking facilities are pro- 
vided, and as shown in the illustrations, foreign 
shipments can 1r- transferred direct from railroad 
cars to the holds of ocean-going vessels. For this 
purpose a fifty-ton traveling crane was installed in 
1917. Additional docks are now being built, and 
when these are completed the facilities of the Works 
for handling foreign shipments promptly will In- 
unsurpassed . 
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Duplicate Parts 



THK locomotives illustrated and descrilnd in this 
pamphlet, like all Baldwin engine-;, were built to 
gauges and templets, so that duplicate parts can 
be furnished at any lime, with the guarantee that they 
will fit. 

This is one of the most valuable features of Baldwin 
service, as it enables a railway having limited shop 
facilities to maintain its locomotives by securing the 
needed material, finished ami ready for application, 
direct from these Works. Spare parts are given prefer- 
ence in manufacture, so that prompt shipment is 
assured. 

When ordering s]>are parts for a Baldwin locomo- 
tive, it is only necessary to give the construc tion number 
of the locomotive and the names of the parts required. 
Spare parts for locomotives of other makes will be manu- 



factured from blue-prints furnished by the customer. 

The Baldwin Locomotive Works also have complete 
facilities for repairing and rebuilding locomotives in their 
own shops. Any new parts required are manufactured 
and applied, and the locomotives are returned to their 
owners in first -class condition. 

In addition to building locomotives and manu- 
facturing spare parts. The Baldwin Locomotive Works 
are prepared to furnish general engineering supplies 
such as boilers, tanks, and any kind of equipment that 
can lie manufactured in a large locomotive building 
plant. The Works are also prepared to furnish such 
locomotive s]K'eialties as are manufactured by repu- 
table railway supply companies; to build and equip 
engineering plants, and to aid in general engineering 
work, both domestic and foreign, in every possible way. 
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Four-Coupled Tank 

Class 4-6-C. IS 



Frame Locomotive for Jayme Arthur Marques, Africa 

Cod« Word. RCDORNABO 



Gacgb 
Cylinders 
Rnn.RR — Diameter 

Working pressure 

Fuel . 
I'Irkbox- Material 

Length 

Width 

Depth, from 

Depth, bRCR 



r iiH" 

ft" x 10" 
25" 
176 lbs. 
Wood 

. Steel 

I'M," 

2(1'/' 
2S9i" 
MM" 



GENERAL DIMENSIONS 

Tt'BEs — Material Iron 

Nu ml wr . 31 

Diameter IK 

Length 5' 4" 

llF.ATINr, St RK.Mli Firebox l.t *q. ft. 

Tubes. 77 «|. fi. 

Total . . 90«|. ft. 

Orate area 2.* w|. II. 

DRIVING WhRBLS— Diameter _ 21" 

Journal* 3%" x 6" 



Wbksl Bask- Driving 

Total engif»e 
\\ i [GHT — EstimRted 

On driving wheel* 
Total engine 

Tank Capacity 
Pun Capacity 

Rails 

CtRVBS— Radius 

service 



. J'O" 
. 3'0" 

. 1I,94K) Urn. 
1 1 ,900 lt>». 

iu i s, gal*. 

8 eu. ft. 
16 ll>*. |kt vanl 
49 ft. 
Plantation 
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Four-Coupled Tank-Frame Locomotive- for The Plcystowr Central Mill Co.. Ltd., Australia 



Class 4-fc-O. 14 

Gaugi 

CYLINDER! 

Rnil.KR- Diameter 
W orking prCNMIft 

Fact . 
I iiikbon Material 

lx-n«th 

Width 

I K|ith, front 

Depth, luck 



. 2'0" 

6" x 10" 

23" 
I7r. fci. 
Sift coal 

< 'oppcf 

10 1 ," 
2<>'," 

. UK" 
25 " 4 " 



GENERAL DIMENSIONS 



Ti mi- Material 




lira" 


\ wither 




32 


Diameter 






Length 




5' 4" 


Hi ITIMS si M ai 1 lirehox 


15 


S<|. ft. 


Tubes . 


77 


ft. 


Total 


<»2 


*l. ft. 


( irate .in'ii 


2.7 


M|. Ft. 


Diivikd Wnn 1 Diameter 




22" 


JotiruaU 




" x 6" 


Win 1 1 BAM Driving 


• 


y 0" 


Total engine 




.1' 0" 



I inli Word. KKIMIKNAKKT 



Wkn.nr On driving wheels 
Total engine 

Task Capacity . 

V i 11 Capacity 

Raits 

( iRAftKS 

Cl KVBa Kailiu- 

Srrvicb 



12,000 11k.. 
12,000 lli- 



102 f. S. gals. 

Bctkft. 

14 |ht yanl 
. 3 |K-r cent. 
1<»8 (t 
I rright 



Google 



THE BALDWIN LOCOMOTIVE WOKKS 





Four-Couplctl Tank-Frame Locomotive for H. K. (King, Jr., Java 

Class 4-6-C, 16 ' Word. RKHORNATOS 

GENERAL DIMENSIONS 



Cait.k 

CVLNtDMB 

BoiLBK - Diameter 
Working pressure 
Fuel 

Kibboox— Material 
Length 
Width 
Depth, front 
Depth, Ixark 



VUH" 
6" x icr 

25" 
176 lbs 
. Wood 
Steel 

20U" 
25V 



Tflilis Materi.il Iron 

Number M 

Diameter IK" 

Length 5' 4" 

III- atim. Si K» « k Kirebox U «|. ft. 

Tillies . 77 «q. ft. 

Total <«» NJ, ft. 

( irate area 2.8 M), It, 

Drivim; Whkki.s Diameter 22" 

JournaK .»•," « 6" 



Wiikei. Bask — Driving . J' 0" 

Total engine .3' 0" 

Wkii;ht On driving wheels 12,400 Ih*. 

Total engine 12,400 lit*. 

Tank CAPACITY . 102 V. S. gaU. 

FfKl. C apatitv . . 8 ou. ft- 

Skrvite .... Plantation 
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Four-Coupled Tank-Frame Locomotive for Inte 



rnationai Engineering & Trading Co., Russia 



Claaa 4-8-C, 87 

CYUMNta 

Him i h Diameter 
Working (irc-Mirr 

Fad . 



( .Ki,- Word. MDOaONS 



GENERAL DIMENSIONS 



I iki h"\ Material 

Lrneth 
Wi.lth 
Depth 



V s.5.r 

7" x 12" 

28" 
I7<> Iba, 
S)ft roal 



Steel 
24?." 

2«>" 



Ti m* Diameter 




IV 


Dkivim. Wheels Diameter 


IS" 


MuHia) 




Steel 


Journals 


->V' x 6" 


Number 




46 


Whkki. Bask— Driving 


. -V 8" 


[jcagtrt 




6' 9" 


Total vniciiif 


. y 








Wkh.mt — On driving wheels 


18,100 lhc. 


Hkaiim. Si in i! Pirrtxn 


i<j 


ft. 


Total engine 


18,1(10 lb*. 


Tube* 


141) 


■q. It. 


Taxk Capacity 185 


11. S. gal- 


Total . 


159 


aq. ft . 


Ftm Cat Arm 


14 cu. ft. 


( 1tm« am 


J.K 


tq. ft. 


Sbuvm k 


Switching 
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Four-Coupled Tank-Frame Locomotive for Max Lyon, Chile 



Clans 4-U-C, II 

Gavob 

("VLlSDKRs 

Boh.kr — Diameter 
Working pressure 
Fuel . 

Firkuox — Material 

I .v n« ill 

Width 
Depth 



Code Word. RKIMN ATION 



r iiS" 

8" x 12" 

JO" 
176 lbs. 
Low grade coal 

Copper 

. msr 

. 27' »" 
. .W.'j" 



GENERAL DIMENSIONS 



Trues Malcrial 
Diameter 
Number 

l.l- Ilk; ill 

HEATING SlRFACE FirelMix 
Tillies . 
Total . 
("•rale area , 



Drivisi. WbRBU- 
Jidirn.iU 



Diameter 



II 



Suel 

IV 

56 

7' 0" 

21 *q. ft. 
177 «). (l. 
198 n, ll. 
4.0 «). (t. 



2.1" 

x6" 



Wnm Basi Driving 
Total engine 

Whii.hT On driving wheels 
Tolal engine 

Tank CAPACITY . 

FlIBL Capacity . 

Kails 

Cr.MIKS 

Craves— Radius 

Snvm 



4'0" 
4'0" 

18.200 lb». 
18,200 lbs. 

175 C. S. sals. 

12 cu. It. 

26 His. per yard 

3 per cent. 

. 39 ft. 

Mining 



Plii-iiti-7rkiH 
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Four-Coupled Tank-Frame Locomotive for Bogoslovsk Mining Co., Russia 



Claw 4-IO-C. 32 

( '.AVt.K 
CVLIMUM 

Bchlu— Diameter 
Working |>re**iirc 

Fuel 

I i k i 111 \ Malt-rial 

Length 
Width 
Depth 



GENERAL DIMENSIONS 



lUri* Word, UMilll HI us 



r utA" 

8" x 12" 

. .W 
176 lbs. 
lirnwn nul 



CoMMl 
26' 
27i;" 

.»»' i" 



Tr bus— Material 
Diameter 
Number 
Length 

Hi viim. Sr»F,»rR— Firebox 
Tuhet 
Total 

Orate area 
Dmvikc Whbbli Diameter 

Journal- 

12 



Steel 
IV' 

56 

7' ir 



21 M|. ft. 

177 so. fi. 
198 «). ft. 
4.9 aa. ft. 



2.t" 
4" x V 



Whkki. Base Driving 
Total engine 



4' 0" 
4' 0" 



Wkk.ht— On driving wheels 19,500 Mm 
Total engine 



Task Capacity 
FuiL Capacity 

CKADKs 

Cuavsa— Radrae 
Skiivkk 



19,500 Iba, 

200 l\ S. gaU. 
12 cu. fi. 
2 per cent . 
65.6 ft. 

Snitching. 
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Four-Coupled Tank-Frame Locomotive for Thunes Mekaniske Vaerksted for 

Putilow Works, Russia 



Clam 4-14-C, 276 

CiAl'GK 
CYLINDERS 

Boiler— Diameter 
Working pressure 
Fuel . 



KtREDOX — Material 
Length 
Width 
Depth 



V 11.83" 

10)j" x 16" 

36" 
176 lbs. 
Soft coal 



Copper 

! 31 ' s " 
. 35 h" 



GENERAL DIMENSIONS 

Tmiis -Material Iron 

Diameter . I?*" 

Number <9 

Length . V 10" 

Heating Surface— Kirelmx 28 sq. ft. 

Tubes . 2«0 sq. ft. 

Total . . 308 sq. ft. 

(Irate area . 5,9 sq. ft. 

13 



Code Word. RHMH IBU 



Drivim. Whbbls— Diameter 
Journals 

Want Bask — Driving 
Total engine 



32" 
x 6" 

V 3" 
5' 3" 



Weight — On driving wheels 
Total engine 

Task Capacity . 

Ki el CAPACITY 

Skrvick 



2«.5or> ib». 

28.500 Ibn. 
384 f. S. gals. 
20 cu. ft. 
Switching 
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Six-Coupled Tank-Frame Locomotive for tin- international Knjjineering & Trading Co., Russia 



Class 6-IO-D. 7 

1 . \ i < .1 . rsjs" 

("\XIM)KB> &" X 12" 

Hoii.f.r — Diameter J2" 

Working procure 176 ll». 

I'uel Wood 

KlMBM Man-rial St*d 

I < iv i. 26'," 

Width 27" J" 

Depth ,«»> 4 " 



Mi Word. REIXH1CA 



GENERAL DIMENSIONS 

TtlMtS- Material 
Diameter 
Number 
l.englh 



Iron 
IX" 

66 

V 8" 



Heatixc Si «ka( t - Pirehoit 26 sq. (i. 

Tubes . 22° m|. ft. 

Total 255 M), ft. 

< irate area . 4.9 sq. ft. 



Driving Wheels Diameter 

Journal" 
W illi I Ba»K Driving 

Total engine 



Whli.MT- On driving wheel 
TcUtl engine 

Tank Capacity 
Fvn Capacity 
Skrvk I. 



U" 
, xtr 



. 4' K" 
4' 8" 
22.850 lbs. 
22.851) II.- 

2(KI U. S. gal 
.12 ru. ft 
Switching 
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Six-Coupled Tank-Frame Locomotive for the 



CIas* 6-14-0, 47 

< "iAI «iE ... .2' 6" 

Cylinder* III" x I I" 

Boon— Diameter 34" 

Working pressure lf»5 IIk. 

Kuel Soft coal 

I iHKHox— Material Sled 

Length 29 V 

Wicfth 27' |" 

Depth ... J0» 4 " 



GENERAL DIMENSIONS 

I i in s -Material linn 
Diameter 

Numlier 70 

length r s- 

HBATtm Subfaci Firefan 26 iq. ft. 

Tabei . 275 «|. ft. 

Total .«ll Hf, ft. 

t '.rate area S.S sq.ft. 



British War Mission 

Code Word. REIXHn ABLE 



Dnivim, Wheels -Diaim-t 

Journals 
W'hkki. Base— Driving 

Total engine 
Weight On driving wheel 

Total engine 

Taxi CATAcrTY 

|-"lEL CAPACITY . 

Sekvue 



er . 28" 
4 1 x 6" 
. 5' 4" 
5' 4" 
■ 33,600 Um. 
. 33.600 it»s. 

•17? U, S, gals. 
. I ton 
Switching 
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Internal Combustion Locomotives 

Ehle Patent 



SINCK t hi* introduction of Baldwin gasoline 
locomotives, several years ago, various 
changes and improvements have been made, 
based directly upon experience gained with the 
earlier locomotives. These machines are meet- 
ing the demand for a practical locomotive which, 
like the automobile, is propelled by an internal 
combustion motor. Because of the peculiar 
conditions under which a locomotive must 
operate, however, something more is required 
in its design than a mere incorporation of auto- 
mobile practice. 

For several years The Baldwin Locomotive 
Works experimented with a view to developing 
an efficient gasoline locomotive which would 
be simple in construction, and follow steam 
locomotive design where practicable. Such lo- 



comotives, built in accordance with patents 
granted to A. H. Khle, have I wen in successful 
service since 1910 and are described in the 
following pages. They have particularly demon- 
strated their special fitness for work in con- 
tracting operations, plantations, quarries, brick 
yards, lumber mills, smelting plants, light 
switching in railroad yards, and in other classes 
of service where loads are to be hauled at 
moderate speeds and within the range of avail- 
able motor powers. They are safe, efficient, 
clean, and dependent upon no source of power 
external to themselves. Being self-contained, 
their radius of o|>eration is limited only by the 
capacity of the fuel tank carried. They are 
well adapted to those localities where water 
is scarce, or where the cost of coal or electricity- 
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would make either steam or electric locomotives 
an expensive, if not a prohibitive investment. 

It will also be quite apparent that in 
isolated places with no power supply, gasoline 
locomotives offer the advantage of requiring no 
power house installation or special track equip- 
ment. However, it is obvious that the cost of 
gasoline or other fuel oils, considered in con- 
nection with special operating requirements, 
will in many cases make other forms of motive 
power more desirable. As with all kinds of 
haulage problems, an intelligent selection for any 
given service can be made only after a careful 
analysis of the particular conditions to l>e met. 

The Baldwin Locomotive Works has had 
extended experience in the development of all 
types of locomotives, and is in a position to 
recommend, without prejudice, the most suit- 
able locomotive for any given service conditions. 
Baldwin gasoline locomotives arc built in a 
number of standard sizes, the dimensions of 
which are given in the table on page 33. These 



WORKS 



locomotives weigh 5. 7^2. 10, 15 and 25 tons, and 
cover a range sufficient to meet the requirements 
of average industrial service. The 15 and 25- 
ton locomotives are also fitted for special service 
where a comparatively heavy locomotive is 
required, and for switching in railroad yards 
and terminals. It is recommended that these 
standard size locomotives be used where prac- 
ticable. Special designs will, however, be pre- 
pared to meet unusual conditions of operation. 

Based on previous experience, the designs 
of Baldwin internal combustion locomotives 
have recently been revised without, however, 
modifying the general principles of construction. 
A number of the locomotives shown in service in 
the accompanying illustrations, are of the older 
type. They are included in this instance, be- 
cause of the excellent service they are rendering. 
The builders believe that the revised designs 
represent the most efficient line of internal com- 
bustion locomotives in service today. 
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General Construction 

Baldwin Internal Combustion Locomotives 

The plan view herewith shows a locomo- application of power from the engine to all four 

tive with the radiator and engine cover removed driving wheels. 

and top of transmission case Opened, and illus- The engine is vertical, and drives a small 

trates the arrangement of the parts and the bevel pinion, placed at the opposite end of the 




Plan View Showing Arrangement at Parta 
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Locomotive nl f-S . (,iiuf|r, I tnl by the Hitch Brick t:orupany, Chicago. 111. This Locomotive Handles from MO to 2M Can par Day. 

The Capacity •"«• Plant U over M.M0.M4 Brick* per Vemr. 

8 
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shaft, either directly or through a system of 
auxiliary change speed gears. This small bevel 
pinion is constantly in mesh with two large bevel 
gears located on the top transverse counter-shaft. 
With the engine fly-wheel friction clutch en- 
gaged and driving either directly, or indirectly 
through the auxiliary change-speed gears, the 
large bevels will, of course, run in opposite direc- 
tions. 

These bevels run loose on the intermediate 
shaft except when one or the other is engaged by 
a forward and reverse jaw clutch located midway 
between the bevel gears. This construction is 
simple, yet positive, and provides for the opera- 
tion of the locomotive in either direction. 

Two spur gears of different diameters are 
keyed fast to the top transverse counter-shaft, 
and these gears are constantly in mesh with 
corresponding intermediate and high-speed gears 
located on the jack or driving shaft, directly 
under the top transverse counter-shaft. These 
change speed gears, either without or in com- 
bination with the auxiliary change speed gears 
previously mentioned, permit the selection of 
four speeds in either direction. 
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S-lon Locomotive for Hormlguero Oniral Corporation, Cuba 

The two jack-shaft gears run loose except 
when one or the other is engaged by either a 
high or low speed jaw clutch located centrally 
on the jack shaft. On the ends of this same 
jack shaft there are two driving cranks set ninci y 
degrees apart and connected to both pairs of 
driving wheels by side rods. This method of 
drive is entirely positive, and corresponds, as 
far as is practicable, with that found in the most 
successful steam locomotives. It allows free 
vertical motion for the driving wheels and com- 
plete spring suspension of the entire locomotive. 
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It will be geeil that all control levers 
are within easy reach of the motor- 




man: and the operator can, without 
leaving the cab, observe the engine 
and give it minor adjustments while 
running. 

Engines. The engines used in 
Baldwin gasoline locomotives are 
water-cooled, built for extremely 
heavy duty, and are of the four- 
cycle, four and six-cylinder type; 
the four-cylinder being used on the 
5, 7| 2 and 10-ton sizes, and the six- 
cylinder on the 15 and 25-ton sizes. 
These engines are specially designed 
to withstand the most severe service 
conditions. 

The familiar jump- spark 
method of ignition is used, with 
cither storage battery or magneto as 
the source of current. Lubrication 
is effected by a mechanical force- 



s-i7V Kour-ryMmWr r.n«i»r. vuhMi feed oiler, combined with splash in 

the crank case. 
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The 5-ton locomotive has four 
cylinders measuring 5x T\<i inches, 
which are cast en bloc, with a re- 
movable cylinder head casting. The 
7H-ton locomotive also has four 
cylinders, which measure 6\i x 9 
inches, and are cast in pairs, with 
removable heads. The 10, 15 ami 
25-ton sizes have the cylinders cast 
separately, four being used in the 
10-ton size and six in each of the 
other two. The cylinders of the 10 
and 15-ton locomotives are l\i x 9 
inches, while those of the 25-ton de- 
sign are 7?4 x 12 inches. All parts 
arc so designed and finished as to 
be absolutely interchangeable in 
engines of the same class. 

These engines are built for us 
by the Minneapolis Steel and Ma- 
chinery Company. This Company's 
extensive experience in the building 
of internal combustion engines, 
coupled with that of The Baldwin 

Digitized by Google 



Locomotive Works as locomotive 
builders, is a guarantee that the 
engines used in Baldwin internal 
Combustion locomotives will he fully 
equal to meeting the most severe 
service requirements. 

Fuel. These internal Combus- 
tion locomotives can he equipped to 
burn gasoline, naphtha, alcohol, ker- 
osene, or distillates of 42° Baume or 
higher, and having a flash jxnnt of 
not over 120° Fahrenheit. We 
should be advised, in advance of an 
order, which fuel is to be used, so 
that the proper modifications can be 
made in the motor, manifold, car- 
buretor, etc.; since after placing the 
locomotive in service the change 
from one fuel to the other cannot lie 
made, with the best results, with- 
out corresponding alterations of the 
parts in question. 

To those interested in the detail 
construction and the specifications 
of the engines themselves, we shall 
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be glad to forward a catalogue issued 
by the manufacturers. 

Self Starter. This device is 
usually applied, and is practically in- 
dispensable on all hut the smallest 
locomotives. Its application increases 
the first cost of the locomotive, but 
such convenience and fuel economy 
result from the use of the device, that 
it is recommended for all sizes. 

The self starter is a convenience, 
in that it saves labor and makes prac- 
ticable the use of electric headlights. 
The fuel economy results from the fact 
that, as the motor is so easily started, 
it can bestopped without inconvenience 
to the operator, whenever the locomo- 
tive is standing. Without the self 
starter the motor would usually be kept 
running while making short stops, and 
the consumption of fuel continued at 
such times. 

The device itself consists of an 
electric motor, which drives the engine 
fly-wheel through reduction gearing. 
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The motor receives its current supply from a 
storage battery, and this, in turn, is charged 
from a generator driven by the main engine. 
The charging of the battery is entirely auto- 
matic, and requires no attention on the part of 
the operator. 

Transmission and Drive. No part of the 
locomotive is of more importance than the trans- 
mission; since upon this depends the successful 
application to the driving wheels, of the power 
developed by the motor. In the Baldwin gaso- 
line locomotive, the transmission has been 
specially designed to withstand the strains, 
shocks and continued wear and tear incident to 
mechanical haulage. The gears, shafts, clutches 
and all other transmission parts are of liberal 
proportions, and are enclosed in an oil-tight 
cast-iron housing which constitutes a separate 
unit. Lubrication is thus easily provided for. 
and as the various parts are permanently held 
in rigid alinement it is seldom necessary to give 
the transmission any attention, except to occa- 
sionally replace the oil. The gears have wide 
faces with accurately machined teeth, and to- 




Vlew of TranamUiilon »rlih (lover Removed 



gethcr with the shafts and clutches are made of 
steel. The l>evel pinion and top transverse 
counter-shaft, together with the shafts of the 
auxiliary change-speed gears, are mounted on 
either annular ball-bearings or roller bearings, 
as required. This is an expensive but important 
detail of construction, which insures perfect 
alinement of the gears and maximum efficiency 
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gear ratios are provided for each direction of 
running. The low gear, giving a speed of 
approximately two miles per hour, is used for 
starting and accelerating the load; the second 
gear, giving a speed of approximately four miles 
per hour, is used for exceptionally heavy pulling; 
the third gear, giving approximately six mik\s 
jx?r hour speed, is used for light hauling or normal 
running; and the fourth or high speed gear is 
used for running light. This last gives a speed 
of approximately twelve miles per hour. When 
selecting a locomotive for any definite service 
conditions, the performance is usually based 
on the second or third gear speed. 



AMcmbled Trmn.tnli.ion Showing Oil Tight Hotulng 

of power transmission. Friction between the 
large Ix-vel gears and top countershaft, when 
running loose, is eliminated by mounting the 
gears on roller bearings. The final connection 
from the transmission to the driving wheels is 
through connecting and side rods. Four positive 
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Friction Clutch. The main friction or 
driving clutch is of the multiple disc type, and 
is placed in the engine fly-wheel. It is entirely 
self-contained, and the discs run in a bath of 
oil within the clutch housing. The combined 
surface is extremely large for the horse power 
transmitted; hence the engagement of the 
discs is smooth and gradual, and the clutch 
can Ih> slipped for long periods without exces- 
sive heating or perceptible wear. When fully 
engaged, the clutch will not slip until it is inten- 
tionally released. 

Frames. The main frames are of the cast- 
steel bar type, and are generally similar to those 
used in steam locomotive practice. They are 
much stronger than cast-iron frames of equal 
weight, and because of their design the engine 
and running gear are more accessible. The side 
and end pieces are accurately fitted and securely 
bolted together with turned bolts in reamed 
holo. The frames are usually placed between 
the wheels, but in locomotives of exceptionally 
narrow gauge, it is necessary to place them out- 
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Ont of Four Special 5-ton I .* ,,.,n.< ... ■> I led by the CI If of Chlrafto 

side in order to provide room for the motor and 
transmission. The illustrations show both in- 
side and outside frame locomotives. 

Wheels, Axles, Springs, Etc. The driv- 
ing wheels have cast-iron centers with steel tires 
shrunk on. The driving wheel and jack-shaft 
pins are of hammered steel, hydraulic-ally in- 
serted. The axles are of high-grade forged steel, 
with large journals. The journal boxes arc of 



special design, with removable cellars which are 
held in place by turned bolts. They arc of cast 
iron and arc lined with bronze. The locomotives 
arc supported on leaf springs of oil-tempered 
steel. 

Side Rods. The side or connecting rods 
arc of hammered steel with solid ends, and have 
bronze bushings hydraulically inserted. 




One of 3541 Special Sls-coupled Locomotives Built for the Russian 
Government . Gauge, i'.&V; Weight. 1 5, CM pounds 
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Brakes. An efficient interlocking hand 
brake is provided, with shoes on all the wheels. 
When desired by the customer, a lever or ratchet 
type of brake can be supplied. The brake-shoes 
are of the M.C.B. type, and are detachable 
from the brake-heads. 

Sanding Device. Four sand-boxes arc 
provided) with separate handles for sanding in 
front of the leading driving wheels when run- 
ning in either direction. 

Radiator. The radiator is substantially 
constructed, with unusually large surface and 
water capacity. It is of such proportions as 
to prevent over-heating of the engine when 
developing full power under the most severe 
hauling conditions, and is set well back from the 
front end with a view to escaping damage in the 
event of collision. A constant circulation of 
air is maintained by a fan driven from the engine. 

Fuel Tanks. The fuel tanks are of seam- 
less drawn steel, and are tested to a pressure 
of 300 pounds per square inch. When possible 




S-lon Locomo«l»e for New ComUm Onlnlc Coronation, Poflo Rko 

they are located over the hood as shown in 
the above illustration, and have a gravity feed 
to the carburetor. There is thus very little 
pressure in the feed-pipe, and the liability of 
any leakage in the connections is reduced to 
a minimum. 
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Cab or Canopy. As shown in (ho illus- 
trations, a cab or canopy ran be furnished for 
protecting the motorman. The cabs arc fully 
enclosed, and are provided with suitable doors 
and windows. They may Ire made of either 
steel or wood, according to service requirements. 
The canopies are of sheet steel, and when desired 



are extended <he full length of the locomotive 
as shown in the illustration on page 15. 

Performance, Rating and Dimensions. 

The table on pane 33 gives the performance, 
rating and principal dimensions of the standard 
sizes of Baldwin gasoline locomotives. 

The average resistance of rolling stock on 
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LoromotlTc. 



'Old Iromiidm." Flral Baldwin Internal Combuation 
Still t'aed by C. I. du Pont dc N'emoura & Company 



industrial railways is about thirty pounds per 
ton of 2000 pounds hauled. This, however, 
varies considerably, and in exceptional cases 
may be as low as seven or as high as sixty pottltdfl 
per ton, depending upon the condition of tracks 
and equipment. Assuming or knowing this 
resistance, the re juired draw-bar pull on level 



track may be determined by multiplying this 
figure by the number of tons to be hauled. For 
each per cent, of grade there is an additional 
resistance of twenty pounds per ton, and on 
curves of short radius there is a further increase. 
The draw-bar pulls given in the table are for 
straight and level track. On grades they will 
be reduced by an amount equivalent to the 
weight of the locomotive in tons, times twenty 
(xmnds for each per cent, of grade. 

Specifications and prices covering locomo- 
tives suitable for any given service conditions 
will be gladly furnished u'xm receipt of the in- 
formation called for by the data shift in the 
back of this catalogue. 

Fuel Consumption. Running under nor- 
mal or rated load, the consumption of gasoline 
will be about one-tenth of a gallon per horsc- 
|M)wer per hour. Observations covering a con- 
siderable period in service, indicate that for 
most requirements the fuel consumption may 
be based on an average development, through- 
out the working day, of one-half the rated horse- 
power of the engine, or even less in some cases. 
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Testing. Kvery engine is given a thorough 
block test to determine its horse-power, observe 
the running qualities and make necessary ad- 
justments. 

After the hxomotive has been completed it 



is placed on testing rolls, and run under condi- 
tions which approximate those of actual ser- 
vice. As a result, the locomotive is ready for 
work as soon as it is placed on the tracks of 
the purchaser. 
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Performance, Rating and Dimensions 



Codeword 

Weight of locomotive in pounds 

Rated horse power of motor 

Normal speed of motor in R.P.M 

Number of cylinders in motor 

Diameter and stroke of cylinders 

Draw bar pull, in pounds, on straight level track at 

4 miles per hour 

Draw bar pull, in pounds, on straight level track at 

6 miles per hour 

Draw bar pull, in pounds, on straight level track at 

12 miles per hour , 

Number of wheels (all wheels driving) 

Diameter of driving wheels, in inches 

Wheel base 

Height over cab or canopy 

Height without cab or canopy 

Length over frames 

Width over all 

Minimum gauge in inches for inside frames 

Minimum gauge in inches for outside frames 

For width over all with inside frames, add to gauge 

in inches 

For width over all with outside frames, add to gauge 

in inches 

Fuel tank capacity in gallons 



Redoutes 


Rcdoutira 


Redoutorn 


Reitraft 


10,000 
35 
650 

* 

5" x 114" 


15,000 
50 
650 

6K" x 8" 


20,000 
65 
550 

7'A" x 9" 


30,000 
100 
550 

7#"x9" 


2,400 


3,550 


4,700 


7,100 


1,600 


2,300 


3,000 


4.600 


700 
4 

24 

3' 9" 
7 6 
5' 8" 
12 1 


1.000 
4 

26 

5' 0" 

Ot £>t 

8 6 
6' 8" 

A At ill 

14 3 


1.350 
4 

28 

6' 0" 
9 0 
V 6" 
16 0 


2,100 
6 

30 

6' 4" 

t t\t Aft 

10 4 

8'0" 

tOt Alt 

18 4 


36 
24 


42 
24 


48 
24 


''48'" 
36 


22 


24 


25 


27 


37 
25 


39 
35 


43 
35 


45 

so 



Redrafted 

50,000 
135 
520 
6 

744" x 12" 

9,400 

6,100 

2,700 
6 
36 

8' 0" 
11' 0" 

19' 10" 
9' 0" 
56':, 



50 



The maximum standard speeds for above locomotives are 2, 4, 6 and 12 miles, per hour forward and reverse. The draw bar pulls 
for the 4. 6 and 12 miles per hour speeds are given in above table. The 2 M.P.H. or low speed is for starting under load. All gears 
are forged steel. All driving springs are semi-elliptic. 

The 2S-ton locomotive is considered for standard gauge only. Air brakes are standard for the 25-ton locomotives. Other sizes 
can be furnished with air brakes, if desired, where track gauge is wide enough to permit the application; but these will be considered 



and special dimensions and 



weights will be 
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General Offices of the Company 

500 North Broad Street, Philadelphia 



New York. N. Y. 

Oiii iKu, III. 

St. Louis, Mo. 

Richmond, Va. 

PiiidiiirKh, !'•<• 

Houston, Te,\a* 

St. Paul, Minn. 

San Francisco, Cal. 

Portland, Ore. 

Argentine Republic 

Balkan Stale* 

Brazil 

Brazil 

Brazil 

Brazil 

Chile 

China 

Dutch East Indies 
France 



REPRESENTATIVES AND 

RlCHAKU SaSOEKSON 
('HARI.es RlDDKl.t. 

A, S. < ,<>ui.i 

(i. K. JONKS 

E. CONVERSE I'KtHCK 

I'M 1- <"•, ClIKATHAM 

Hi-iSKV Blasliiahu 
Williams, Dimund & Co. 
A J. Belikk 

W.M.I.ACK R. I.F.K 

E Sr. J. C.unuLU 
C. II. Crawford 
Corv Bros. \ Co., l.TD. 
Edward C. Hoi.iiRX 
MacC.ri;i,oR & Co, 
WessKi., [>i v\l & Co. 
Amikksks, Mkvkr & Co., l.TD. 
J. O. Fressika 
II. A. 1'. Cami-hkll 



AGENTS 

120 Broadway 

627 Railway Exchange 

1210 Boatmen's Bank Building 

407 Travelers Building 

279 I'nion Arcade Building 

401 Carter Building 

00S Merchant. National Bank Building 

J 10 S.tnsomc Street 

M2 Northwestern Bank Building 

Bm ii Ks Aires. Pasi-o ( ohm, I Si 

Bucharest, Ri.umania 

Rio dc Janeiro, Rua Alfamlcxa, 5 

llahia 

Para 

IVrnambin-o 

\'alparaiso 

Shanghai 

Baildoen;, Java 

Paris. 4 Rue lvlouard VII 
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General Offices of the Company 

5(10 North Broad Street. H.iladclphia 



Great Britain 
Hamaiian Islands 
Japan 

Mexico 

New South Wales 
New Zealand 
IVru 
Poland 

Porto Rico and Str». Domingo 
Portugal 

Portuuucw East Africa 

Scandinavia 

Southern Africa 

Spain 

Venezuela 

Victoria 

Western Australia 
West Indies 



REPRESENTATIVES AND 
R. P. C. Sasdkrson 
C. Bkuwer & Co., Ltd. 
Sale & E bazar, Ltd. 
Cam. Hoi.t Smith 
R. Towns & Co. 
Pmurs & I'ikis 

C. R. Ct LI.KN 

Frank W, Mohsf. 
R. Carrion 

E. Pinto Hasto& Co., Ltd. 
M anx. Gkorck st, Co,, Ltd. 
Oi.av Bhlmikim 
I-'. V, G kicks 
II P. Aistix 
Kuniiarut & Co. 
NkiVKix & Co. 

I.KSI.IK & Co. 
G. R. PKRKi 



AC.ENTS — Continued 

London, 34 Victoria Sircel, S. W. I 

Honolulu 

Tokio 

Mexico City 
Sydney 



Lima 

Warsaw, Krolcwska. 1 

Sin Juan, American Colonial Bank Bldg. 

I.i*l»ni 

Lourcnco Marques, Dclagoa Bay 

ChrUtiania, Norway (Toldbogadcn, 8 ) 

Johannesburg 

Madrid. Apartado 47^ 

New York, N. Y. 

Melbourne 

Perth 

Havana, 520 National Bank ol Cuba BI.1 K 
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Internal Combustion Locomotive 



Data Sheet 



The following data should be completely given in 
order that we may determine the size of locomotive best 
suited for the requirements. 

1. Date 

2. Inquiry for 

3. Location 

4. What is the altitude, if over 1000 feet above sea level? 



S. 
6. 



7. 



8 
9 

10 



What is the nature of the service? 

How many hours per day will the locomotive be in 

service? 

Exact gauge of track on straight line (inside distance 

between heads of rails) is feet . inches. 

Is the gauge increased on curves? 

Weight of rail is pounds per yard. 

What is the general condition of the track? 

11. What is the length of haul? 

12. What is the average grade and is it in favor of, or 
against, the load? 

13. Maximum grade against the load is 

per cent, for distance of feet. 

14. Radius of sharpest curve, measured to center of track, 
is feet. 

15. Length of sharpest curve is feet. 

16. If curves occur on grades, what curve radius and 
grade per cent, are in combination? 

17. Will it be necessary to start the train on grade? 



18. Weight of empty car is pounds 

19. Weight of loaded car is pounds 

20. What is the heaviest load to be hauled in tons of 

pounds? 

21. State whether tons are American (2000 pounds), 
English (2240 pounds), or Metric (2204 pounds) 

22. How many cars in one train? 

23. Are the car wheels loose or tight on axles? 

24. Do the car journals run in anti-friction (roller or 
ball) bearings? 

25. What is the wheelbase of cars? 

26. Are the cars of single or double truck type? 

27. What is the style of car couplings? 

28. Height of coupling above top of rail is inches 

29. Should the engine have a closed cab or an open 
canopy? 

30. Extreme height of engine must not exceed 

feet 

31. Extreme width of engine must not i 
feet 

REMARKS: 
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Logging Locomotives 



R MI-WAY motive power is seldom subjected to 
more severe operating conditions than those 
found in logging service. Tracks are usually 
uneven, curves are sharp, and grades arc- steep; while 
the locomotives are heavily worked, and must remain in 
service with a minimum amount of attention and 
repairs. This requires a machine with a short rigid hut 
relatively long total whi-el-ha.se, ample steam generating 
capacity and details throughout designed to withstand 
rough service. The type of direct -connected locomotive 
best fitted for meeting these conditions is one having a 
two-wheeled radial truck at each end. the number of 
jwirsof driving-wheels depending upon the weight neres- 
sary for adhesion, and the amount that can be safely 
carried by each pair of wheels. The trucks guide the 
locomotive into curves and switches when running in 
either direction, and also protect the driving tires against 
flange wear: ami the equalization system is so arranged 
that the weight is evenly distributed, while each wheel 
finds a bearing when passing over rough tracks. As a 
result, the locomotive is easy on the track and road-bed. 



and derailment seldom t>ccurs, even under most unfa- 
vorable conditions. 

For average service conditions, the weight required 
for adhesion can be carried on three [wirs of driving- 
wheels; and the 2-6-2 type is specialty successful in log- 
ging service. Where an engine with this wheel arrange- 
ment will not afford sufficient capacity, the 2-8-2, or 
Mikado ty|K\ should he used. A locomotive with a 
separate tender is usually preferred, es|x-cially where a 
haul of any length must Ik.- made from the woods to 
the mill. 

Several of the locomotives illustrated are designed 
to use su|>crhcated steam, and the use of the su|x-rheater 
is l>ccoming common on logging locomotives. I'nder 
favorable conditions, the superheater effects a material 
reduction in fuel and water consumption, and increases 
the horsc-|n>wer ca|wcity of the locomotive. A careful 
study should be made of o|>eraling conditions, however, 
Ix-fore deciding whether a superheater shall be applied. 

An effective spark-arrester is an absolute essential 
on a logging locomotive, especially if wood is used for 
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fuel. The Rushton stark, which is shown in the accompanying drawing, 
is recommended as the most effective spark-arrester in use. The lower 
section of the stack is double, with an outer casing surrounding the inside 
pipe. Alxive the top of this pipe is placed an inverted cast-iron cone, 
having involute deflectors on its under side. These deflectors churn and 
break up the sparks, imparting to them a rotary motion as they pass 
through the balloon-shaped casing, which encloses the cone. The central 
section of this casing is of cast iron, a material having excellent wear- 
resisting qualities; while the upfier and lower sections are of pressed steel 
or cop|KT when specified, and are duplicates of each other. The shirks, 
w hile l>eiiig thrown around within the casing, are broken up and extinguished. 
The heavier particles fall into the annular space surrounding the inside 
pi|>c. and are removal through suitable hand-holes. In order to catch the 
lighter particles, a flange of net ling, o|ien in the center to provide a free 
draft, is interposed in the (>ath of the sparks. 

This stack is built in various sizes and, in combination with suitable 
smoke-box fittings, can readily («• applied to existing wood-burning loco- 
motives whose spark -arresting equipment is defective. 

The Rushton stack is also satisfactory with coal fuel; and it provides 
an excellent equipment where coal and wood are used alternately, as no 
change need be macle in the smoke Ihix fittings. 

4 
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Class 10-28-' 59 



Six-Coupled Tank Locomotive 

far tlw 

Deer Island lagging Co., Deer Island, Oregon 
C.KXKRAI. DIMENSIONS 



Cauge 4' 8'/ 



CYLINDERS 



Diameter 
Stroke . 
Valves 



IT" 
24" 

Halanced slide 



BOILER 

Type Straight 
Diameter ... 50" 

Thickness of sheets *>i" 

Working pressure 165 

I'liel Oil 

Kirkbo.x- Material Steel 

Slaying ... Radial 

Length <*h\" 

Width 34 V 

Depth, front 57't," 

Depth, back 53" 

Thickness of sheets— Sides V 

Back ,V| 

L'rown ^n" 
Tube 

Water Spsui— From . 4" 

Sides y 

Back 3" 



Ti'BF.s— Diameter . 2" 

Material Iron 

Thickness No. 12 W. (i. 

Number 152 

Length \i' (>}■/' 

llr.\Tl\u St kkm E— Unbox 80 sq. ft. 

Tubes 1071 sq. ft. 

Total 115l*i. ft. 

(irate area 14.4 m\. ft. 

DRIVING WHEELS 

Diameter, outside 44" 

Diameter, center . 38" 

Journals 7" x 8" 



ENGINE TRUCK 

Diameter, front 
Journal* 
Diameter, back 
Journals 



WHEELS 

, . 28" 

4V'*TV 
2X" 

4' 4 "x7'," 



WHEEL BASE 

Driving . . 10' 0' 

RigUl , ... 100' 

Total engine 25"»" 



WEIGHT. ESTIMATED 



On driving wheels 
On truck, front 
On truck, back 
Total « 



Tank capacity, water 
Tank capacity, oil 



<H. 000 lbs. 
1 1 ,000 ll». 
16,000 lbs. 
118,000 lbs. 

loOO i:. S. gal*. 
. 550 U. S, gals. 



SERVICE CONDITIONS 

( un cs 25 degrees 

tirades ... 5 per rent. 

Rails .56 lbs. per yard 

II.M'Llxr. Capacity in tons of 2000 lb*., 

exclusive o( engine: 
On a level 

1 2 per cent . grade 
1 

2 << m •» ■ 

i 



t 

5 



2430 tons 
1 170 Ions 
730 tons 
400 tons 
265 tons 
1<>0 t 
145 I 
1 10 I 



Digitized by Google 



THF. BALDWIN LOIOMOTIVE WORKS 




Cud* Wool. RfcURARIAKIi 



Till- BALDWIN LOCOMOTIVK WORKS 



I lass 10-18 ,'-»-!>- -*7 



Six-Coupled Double-Ender Type Locomotive 

for the 

Surry Lumber Company 
I )endron. Surry County, Virginia 



CYLINDERS 



Diameter 
St rokc 
Valve, 



12" 

. . IK" 
Balanced slide 



D'utm 



BOILER 

. Kxlendcd 
amcicr . 
Thickness of barrel shecis 
Working pressure t 
Fuel . . So 

KlKKIm.x Material 
Staying 
Length . 
Width 
Depth, front 
Depth, back 

Thickness of sho ts Sides 

Back 

Crown 

Till* 
Water space Front 

Sides 

Bark 



ill Ids. 

f I i-o.ll 
Sutl 
Radial 
. SI" 
-»7V 
45'," 
.*7- 4 " 
V 

f~ 



GENERAL DIMENSIONS 
Tibks— Diameter 2" 

Material Steel 

Thickness No. 12 W. <"., 

Number 81 

Length II' 6" 

IIk.mim. St'KK,\< k— I'ircbox . 50 sq.ft. 

TuIkcs 484 sq. ft. 

Total ... S.Usq. ft 

t.ratc area 1.1.2 sq. ft. 

DRIVINC WHEELS 

Diameter, outside , . , 

Diameter, renter 32" 

Journals . 5" x (>" 

ENGINE TRUCK WHEELS 

Diameter, front 24" 

Journals J'j"xft" 
Diameter, dark 24" 
Journal, , . .D./'xf." 

WHEEL BASE 

Driving 7' 9" 

Kigid T «<" 

Total engine . 20' 

Total engine and tender 40'1'j" 

9 



r.«u»c- ,V 0" 



WEIGHT 

On driving wheels . 

On truck, front 

On truck, ltark 

Total engine 

Total engine and tender 

TENDER 

Wheels. numlM-r 
Wheels, diameter 
Journal* 
Tank capacity 
Fuel " . . 



.w,*no lb*. 

. 7.750 lbs. 

8.Q1K) His. 
5h.450 II... 
"2,500 lbs. 



2o" 
«» 4 "x(." 
1700 l\ S. gal>. 

4 ton, 

SERVICE CONDITIONS 

tirade* ..... 4 per cent. 

Ilu I im, Capacity in tons of 2000 lbs., 
exclusive of engine and lender: 

On a level 1045 ions 

" 1 2 per cent grade , 4<*lli«ms 
"1 .UK) tons 
" 2 155 ions 
•• .♦ "5 tons 
"4 «l tons 
" 5 40 ton- 
" o . 25 ton. 
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Six-Coupled Double-Ender Type Locomotive 



( lass 10-18-Ji-D, 31 



i-i- 



GauKC 4' 814" 



A. K. Bell, Lois Springs, Alabama 



GENERAL DIMENSIONS 



CYLINDERS 



Diameter .... 
Stroke 

Valves . . 

BOILER 

Type 

Diameter . 
Thickness of sheets 
Working pressure 
Furl 

Firebox— Material 
Staying 
Length 
Width . 
Depth, front 
Depth, bark . 



12" 
IS" 

Balanced slide 



WaK<>n-top 
40" 

J tr 

. 1«0 lbs. 

Wn.nl 

Steel 
Radial 

. ss«- 

34' 4 " 
48" 
40V' 



Thickness of sheets— Sides V 
Back , 
Crown 
Tube , 

Water space — Front 

Sides .... 
Back . 



■ 

4" 



TfOFv- Diameter .... 2" 

Material lr<m 

Thickness No. 12 W (.. 

Number .90 

Length . 10' 6" 

IIkatinc Si'rkack — Fircliox . 60*). fi. 
Tidies ,491 «,. fi. 

Total 551 sq. ft. 

Crate area 1.1.3 sq. ft. 

DRIVING WHEELS 

Diameter, outside . .<<>" 

Diameter, center .11" 
Journal* . 5' 2 "x7" 

ENGINE TRUCK WHEELS 

Diameter, front .24" 
Journals 4" x 6' j" 

Diameter, hack 24" 

Journals 4"x6' 2 " 

WHEEL BASE 

Driving ... .80" 
Rigid 8' 0" 

Total engine 21' 4" 

Total engine ami lender 40' 9" 

11 



WEIGHT 

On driving wheels 4.1,550 11k. 

On truc k, Iron! , 8,250 lbs. 

On 1 ruck, back 9,000 lbs. 

Total engine 60,800 lbs. 

Total engine and lender about 107,000 lbs. 



Wheels, numlier 8 

Wheels, diameter . . 24" 

Journals , .IV x V 



Tank capacity 
Fuel capacity 

HAU.INC CAPACITY il 

exclusive of engine 

On a level 

" 'v per cent, grade 
.. | ., .. 

.. 2 *■ •' 

^ .. .. i. 

.. ^ <» 

.. ^ .. .. u 

•■ (, 



. 2000 1 . S. gals. 

2 .urcls 

tons of 2000 lbs., 
nd tender: 

1170 tons 
550 tons 
J35tons 
170 tons 
105 tons 
70 ions 
45 tons 
JO tons 
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Class 10-20-K-U, 27 



Six-Coupled Double-Ender Type Locomotive 



for i bi» 



Gauge 4' 8'i" 



Lodwick Lumber Company, Hicksbaugh, Texas 



CYLINDERS 



DUmtlrr 
Stroke . 
Valve* 



. . 13" 
. . . 22" 
Balanced slide 



BOILER 

Extended 



Type 
Diameter . 
Thickness of sheets 
Working pressure 
Fuel . 

Firebox — Material 
Staying. 
Length 
Width 
Depth, front 
Depth, back 
Thickness of sheets 

Back 

Crown 

Tube , 
Water 

Sides 

Back 



top 
44" 
A", and ! ," 
. 180 lbs. 
Soft coal 
Steel 
Radial 

. 55! r 

34V 
5h" 
54V 



V 
V 
4" 
3" 
i" 



GENERAL DIMENSIONS 

TtBKs — Diameter 2" 

Material Steel 

Thicknew No. 12 W. G. 
Number lift 
Length 11' 6" 

Hkatino Si rfuk— Firebox 74 sq. ft. 
Tubes . . <W3 sq. ft. 

Total 707 sq.ft. 

(irate area 13.3 sq. ft. 

DRIVING WHEELS 

Diameter, outside 44" 
Diameter, center . . . . 38" 
Journals . . . 5',"x.S" 

ENGINE TRUCK WHEELS 

Diameter, front 24" 

Journals 4' 2 "xS" 

Diameter, back 24" 

Journals .... 4V*»" 

WHEEL BASE 

8' »" 

8' tl" 



Driving 
Rigid 
Total 
Total 



and tender 
13 



22' 9" 
40' 1" 



WEIGHT, ESTIMATED 

On driving wheels . . 57.500 lbs. 
On truck, front . 10,500 lbs. 

On truck, back . 11.000 lbs. 

Total engine. 79.000 lbs. 

Total engine and tender 139,000 lbs. 

TENDER 

Wheels, number 8 

Wheel*, diameter ... 28" 

Journal* * ">" 

Tank capacity 3000 I'. S. gals. 
Fuel " St 



Halling Capacity in tons of 2000 lbs., 

exclusive of engine and 
On a lev 



1 2 per cent 
I 

2 .. »• 

3 - 

4 •• •• 

5 " " 

6 •' 



grade 



1390 
650 
390 
200 
120 
75 
. 50 
30 
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Class 10-24-', -I), 12.? 



Six-Coupled Double-Ender Type Locomotive 



for the 



King 



Ryder Lumber Co., Bonami, Louisiana 
( jKNKRAI. DIMENSIONS 



OauRi- 4' 8L." 



CYLINDERS 

Diameter 15" 

Stroke 20" 

Valve* . Hala.ucfUli.ie 



Type . . Straight top 

Di.inu-UT . . 50" 

Thickness of sheets 1 2" 

Working pressure ISO lbs. 

Fuel Wood 

FihkhkX Material . Steel 

Staying Kaili.il 

Length 5'','," 



Width 

Drpih, front 
Depth, back 
Thickness of sheet s- 

Back . 

Crown 

Tube 

Water flucc -Front 
Sides 
Back . 



Side* 



.S9>," 
57'," 

V 
A" 

V 

V 

4" 

.1" 

v 



Tihks— Diameter 

Material 

Thickness 

Number 

Length 
Hkxtim; Si r»\\< k- 

TuIh-s 

Total 

( irate area 



No 



FireUix 



2" 
Iron 

12 w. c. 
Ill 

ir Hi' i" 

S.l M|. (t. 

<H>* so. ft. 
Wl ft. 
M.7 so. ft. 



DRIVING WHEELS 



Diameter, outside 
Diameter, c 
Journals 



46" 
40" 
6" x X" 



ENCINE TRUCK WHEELS 



Diameter, front 
Journals 
Diameter, luck 
Journals 



4'," 
4' 4 " 



26" 
,' a " 
26" 



WHEEL BASK 



Driving °'2" 

Rigid <»'r' 

Total engine IV 1" 

Total engine and tender 47' 11^" 

15 



WEIGHT 

On driving wheels . 62.000 lbs. 

On truck, front . 10,500 lbs. 

On truck, kick 11,500 lbs. 

Total engine Sl.000 lbs. 
Total engine and tender, 

about 164.01)0 lbs. 



Wheels. 
Wheels, 
Journals 
Tank rapacity 
Fuel rapacity 



TENDER 

number 
diameter 



4V'n«" 
4IK)li I S. gals. 
S ' cords 



H.vt lino Capacity in tons of 2000 lbs., 

exclusive of engine and tender; 
On a level ... 1610 ions 
" 2 per cent, grade 750 ions 

" 1 455 ions 

" 2 2.10 tons 

" .5 140 tons 

• 4 K) tons 

5 55 tons 
" . .<5 tons 
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Class l(>-2+-'.,-D. ^5 



Six-Coupled Double-Ender Type Locomotive 

(or lh» 

Morula Saw Mill Co., Paxton, Walton County, Florida 
GENERAL DIMENSION'S 



Gauge- 4' 8'-/ 



CYLINDERS 



Diameter 
Stroke . 
Valves 



15" 
24'' 

Il.il.inn.ti slide 



Type 


Extended » 


agon top 






52" 


Thickness of *.heet» 




A" 


Working pressure 




\m u». 


Fuel . 




Wood 


I'lRF.nox— Material 




Steel 


Staying 




Radial 


Length 




Wi" 


Width 




. 34*," 


Depth, front 




«IV 

5*" 


Depth, bark 




Thickness of sh 


•ets Sides 




Hark 






t'niwn 






T.iIh- 






Water space — l-'roni . 


. -r 


Side* . 






Back 







Ti be s— Diameter 

Material 

Thickness 

NumlHT 

Lengt h 
HK.VTISU Sl'HK.VCH- 

Tulie» , 
Total 
Crate area 



Firebox 



. 2" 
Steel 
No. 12 W. <;. 

IMI 
II' irt'j" 

«6 sq. ft. 
988 ft. 
1074 sr,. ft. 
14.1 ft. 



DRIVING WHEELS 

Diameter, outside . 

Diameter, renter 

Journals ... 



44" 

, .»S" 
6" x S" 



ENGINE TRUCK WHEELS 

Diameter, front 
Journals 

bark 



Diameter 
Journals 



4V 



24" 
x 7V 
24" 
x 7','' 



WHEEL BASE 

Driving 0' 2" 

Rigid . . <>' 2" 

Total engine 2 V V" 

Total engine and tender . 45' 6*," 

17 



WEIGHT 

On driving wheels . fi7,K0O lb*. 

On truck, front , 11,950 lbs. 

On truck, bark . 12,200 lbs. 

Total engine "1 ,950 lbs. 

Total engine and tender . 161,950 lbs. 

TENDER 

Wheels, nunnVr 8 

Wheels, diameter . .. Ml" 

Journal, . 4',"x8" 
Tank rapacity JMI0 l . S- gak. 

Fuel capacity . i rords 

IIaii.im; Capacity in ton* of Mm 11* , 
exclusive o( engine an<l tender : 

On . i level 1*25 Ions 

1 j per rent . grade HS5 ton* 
- I ' 525 t..n« 
" l " . 270 ton* 

" .\ 165 tons 

• 4 110 tons 
" 5 75 ton* 

" « 50 tons 
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Six-Coupled Double-Ender Type Locomotive 

(lass 10-26-VI). 147 for.* Cau K .- 4' S' •/' 
Texas, Oklahoma & Kastern Railroad, De Queen. Arkansas 

GKNKRAI. DIMKNSIONS 

CYLINDERS Ti nKs-Diameter 2" WEIGHT 

|)i,,n«(cr lb" i.l a . , V r "' v . ,„- ,r "" On driving wheels . 76..UMI llw. 

w , t Thickness No. I2\\t.. On truck, (rent . I2.X00II*. 

^1* „ . , :. , Number D* On truck. luck . . 14,100 lbs. 

Naive* Balanced slide Length 14 9 Total enxine 103.200 II*. 

Hkatim; St Rf xrn — Firrlmx KXm|. (t. Tr>lal engine and tender 

BOILER T uhrs 1.U.7 «i. ft. aUui 1 70.1100 lbs. 

Type WiKunt.,,, Furbrick tubes V I «, .ft. TENDER 

liunieter • (.rate area . ill.* *q. h. \\ h«T K number . h 

Thickness of «h«n» 1 2 and ,*« W heels, diameter . .« 

Workin K pressure 1X0 lbs DRIVING WHEELS Journals *\" 

l- ., c, . „. ., u „ Tank tapacitv .ilHKII . S. «aK 

.V" 1 \. . , NdtoM Pu, m . l er.o.l.,«le . 4ft' Fuel caiuci.y . . r, tons 
I- imxm.x -Material . Steel Diameter, > enter 411 

Siayin K Radial Journals , , 7" x X" SERVICE CONDITIONS 

S« h s;-:: en«ne truck wheels . . . s 

n m .v, l r „. so" Diameter, front ... 2*" II vt lim, ( \\r.\t I n in tons of 20011 lb*,, 

Depth, front journal* . . 4'f'xi'/' cm lusivc- of cn K inc and tender: 

Depth, back 53, Diameter, back in'; On a Icrl . . >055 ,o»* 

fhickncss of sheets - Sides *» Journals . 4« 4 •• l„ percent grade . 975 ton* 

| ,d,k >'«:: WIIFFI BASF " 1 Million* 

Crown », *vnttL Hilar, .. , J»|tl torn- 

Tube V Drivinx 10" 0" " .5 105 tons 

Water space Front .4" Ri K id 1(1(1" "4 . 130 tons 

Sides . .. .D./' Tol.den K ine 2b " 5 90 tons 

Back A" Total engine and tender . 47' A" " h (.5 ions 

10 
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Class 10-26- VI), 145 



Six-Coupled Double-Ender Type Locomotive 



(or 



Mcllen Lumber Co., Mellen, Wisconsin 
GENERAL DIMENSION'S 



Gauge 4' 8U" 



CYLINDERS 




DltlllK'HT .... 


Mi" 






\ «llVC5 .... 


(Jala need slide 


BOILER 


Wigon-lop 


Diameter . . 


. . 56" 


Thickness of sheet* 


ft" 


Working pressure 


IKO lbs. 


Fuel ... 


Soft coal 


Firkbox— Material 


, Steel 


Staying 


Radial 


Length . 


5S«" 


Width 


- • 


Depth, front 


. 50!i" 


Depth, Ixack 


52" 


Thickness of shorts— Si.lt-, A " 


Back . . 




Crown . 


: : ff 


Tube 




Water space -Front . 


. 4" 


Sides . . . 


V 


Back 


3" 



Tibks— Diameter 
Material 
Thickness 
N umber 
Length 

Hkatini; Sirface— Fircliox 
Tubes 
Total 
Crate 



1" 
Iron 

No. 12 w. <;. 
. 21H 
12'"" 

83 »q. ft. 
1446 sq. ft. 
1529 sq. It. 
16.3 sq. (t. 



DRIVINC WHEELS 

Diameter, outside ... 46' 
Diameter, center . . . 40' 

Journals 7" x 8' 

ENGINE TRUCK WHEELS 



Diameter, front 
Journals 
Diameter, back 
Journals 



. . 26" 

4.V* 

26" 

4?i"x7!V' 



WHEEL BASE 

Driving . . 

Rigid 

Total engine 

Total engine ami tender 

21 



WEIGHT 

On driving wheel* . 
(In truck, front . 
On truck, back 

Total engine 100,<>00 II*. 

Total engine and tender about 180,000 lbs. 



80,000 III*. 
10,300 lbs. 
10,600 lbs. 



Wheel*, mmilier S 
Wheels, diameter 2K" 

Journals I.^'iS" 

Tank capacity 4000 I'. S. gals. 
Fuel capacity 5 t 



SERVICE CONDITIONS 

Curves 16 degrees uncompensated 

< .r.ides . . 3 per cent. 

Rails ,56 lbs. per yard 

Hailing Capacity in tons of 2000 lbs., 

exclusive »( engine and tender: 
On a level 216ft tons 

1020 tons 
625 tons 
325 tons 
205 tons 
135 tons 
95 tons 
65 tons 



■ i pi-r cent, grade 

| II >> ti 





" 2 " 






o' o" 


" 3 " 






O'O" 


.. A „ 






24' 6" 


" 5 " 


•• 


14 


48' 5" 


., 6 ., 


■ 


■■ 
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Six-Coupled Double-Ender Type Locomotive 

Class 10-28-'. 4 -l). 141 f»rthc 

U'csvilU', Slavic & Kastern Railway Co., Hawthorne, Louisiana 
GENERAL DIMENSIONS 



C.aiiRi- 4' 8' 2 " 



CYLINDERS 

Diameter . 17" 

Stroke 24" 

Valve* ... Balanced slulc 

BOILER 

. Extended wagon top 



Type 
Diameter 

Thii knrss of sheets a n 
Working pressure 

Fuel 

Firebox— Material 

Slaying .... 

Length , 

Width 

Depth, front 

Depth, Itu k 

Thickness ol sheets Sides 
Bark . . 
Crown . . . . 
Tube 

Water space Front . 
Sides. . . . 
Back . . . . 



56" 
and U" 
165 11*. 
Oil 
Steel 
Radial 
64> t " 
42" 

63V' 
ft*)'," 

. V 

K 

. ■ v- 
4 - 

. . 3" 
. 3" 



Trims— Diameter 
Mali-rial 
Thickness 
Number 
Length 

Hkating Si kfai k — Kireliox 
Tidies 
Total 
Crate 



. . 2" 
Steel 

a. 12 w. t;. 

. 200 
14' 9" 

101 «). ft. 

15.56 *«. II. 

16.57 ft. 
1S.7 «,. ft. 

DRIVING WHEELS 

Diameter, outside . . 41" 

Diameter, center ... 38" 
Journals s" n 9" 

ENCINE TRUCK WHEELS 

Diameter, front .... 26" 
Journals 5" x ll>" 

Diameter, back . . 26" 
Journals . 5" x 10" 

WHEEL BASE 

Driving ...... 10' 3" 

Rigid 10' y 

Total engine 26' 10" 

Total engine and tender . 46' 10" 

23 



WEIGHT 

On driving wheels . "4.000 Itis. 

On truck, front 12,500 lbs. 

On truck. I Kick . 15.500 llw. 

Total engine 122,000 lbs. 

Total engine and tender . 196,000 His. 

TENDER 

Wheels, number 8 

Wheels, diameter 2S" 

Journals 4^"x8" 

Tank capacity, water 3500 I S. gals. 
Tank rapacity, oil . 1500 C. S. Rals. 

H \t I isc. C.vrAt itv in tons of 2000 llw., 

exclusive of engine ami lender: 
On a level ... 2400 tons 

•" 1 j per cent, grade 1130 tons 



1 

J 



690 tons 
360 1 
225 , 
150 1 
105 tons 
75 tons 
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Six-Coupled Double-Ender Type Locomotive 



Ozan-Graysonia Lumber Co., Prcscott, Arkansas 
GKNKRAL DIMKNSIONS 



C.aiiRC 4' 8} ■/' 



CYLINDERS 



Diameter 
Stroke . 
Valves 



17" 

24" 

Piston, 0' j" diam. 

BOILER 

. Wagon-lop 



Type 
Diameter 

Thickness of sheets 
Working pressure 
Fuel 

Kibkbox — Material 
Stay in« 
Length 
Width 
Depth, front 
Depth, back 
Thickness of sheets -Sides 

Back 

Crown . 

Tube 
Water space — Front 

Sides . 

Back 



. 56" 
and \i" 
ISO lb*. 
S)(i coal 
. Steel 
Radial 
64 V' 
42" 

«'!" 
«!'." 



V 
V 

W 
4" 
3" 
3" 



Tl'BE* — Diameter 
Material 
Thickness 
Number 
Length 

Heating Surface -Firebox 
Tubes 
Total . 
( ;rate 



Iron 

No 12 W. C. 

200 
. 14' 9" 
101 H). ft. 
1536 sq. ft. 
16.47 *i ft. 
18.7 sq. fl. 



DRIVING WHEELS 

Diameter, outside . 
Diameter, center 

JournaLi ... 8' 

ENGINE TRUCK WHEELS 

Diameter, front . 
Journals 5" 
Diameter, back 
Journal* 

WHEEL BASE 

Driving 10' 3" 

Rigid 10*3" 
Total engine 26' 10" 

Total engine and tender 50' IS 1 ," 

25 



46" 
40" 
x °" 

28" 
x 10" 

28" 
x 10" 



ESTIMATED 

06,000 lbs. 
1.1,000 lb*. 
16.000 lbs. 
125.000 lb*. 
205,000 lb*. 



WEIGHT, 

On driving wheels 
On truck, front 
On truck, liack 
Total engine 
Total engine and tender 

TENDER 

Wheels, number .... 8 

W heel*, diameter . 33" 

Journals . . 4> 1 "x8" 

Tank capacity 4000 I'. S. gal*. 

Fuel capacity 6 4 ions 

SERVICE CONDITIONS 

Rails . .56 lbs. per yard 

Hai i isci Capacity in ion* of 2000 lbs.. 

exclusive of engine and tender: 
On a level 2510 ions 

" .' « per cent, grade 1 190 ton* 

" 1 730 ton* 

. 384) tons 
235 urns 
I nil tons 
1 10 tons 
80 ton. 
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Class 12-.H)-' 4 -K, 44 



Mikado Type Locomotive 



for the 



Kast 



Orchil Lumber Co., KnU-rprise, ()nu*»n 
(iKXKRAI. DIMKXSIOXS 



Gaug.- 4' 8 j j" 



CYLINDERS 




Diameter 


18" 


Strok 


. 24" 


Valves Balanced slide 








Straiuhl 




70" 


Thickness ol slut is 


11" 


Working pressure 


IHO lbs. 


Fuel 


Wood 


FlKHR(i.\ Material . 


Si eel 


Staying 


Radial 




8»|i" 


Width 


41" 


Depth, front 


67 V 


Depth, back 


• SS»," 


Thickness of sheets Sides 




Back 


^ 'f 


Crown .... 




Tulic 




Water space- Front . 


. 4" 






Back .... 


. .5" 



Times— Diameter 2" 

Material Iron 

Thickness No 12 W. (".. 

Number 2<>1 

Length M'O" 

Hkatim: Si ki ack — Firebox 140 mi. ft. 
Tlll.es ... I'MiSst, ft. 
Total . . 210H sq.ft. 

( irale area . 25 5 *t| ft. 

DRIVING WHEELS 

Diameter, outside ... 41" 
Diameter, renter . .IK" 

Journals . 

ENGINE TRUCK WHEELS 

Diameter, front 2K" 
Journals ... 4' 4 "x7'/' 

Diameter, back 2S" 
Journals .... 4'jj" \ 

WHEEL BASE 

Driving 12' 1" 

Rigid 12' 1 " 

Total engine 27' S" 

Total engine ami tender . 4<>' 1 1 ' /' 
27 



WEIGHT, ESTIMATED 

On driving wheels . . 111,000 11*. 

On truck, front . 15.000 lbs. 

On truck, lack 13,000 Ills. 

Total engine I.W.000 II*. 

Total engine and tender 220,000 11 ». 

TENDER 

Wheel", number S 

Wheel*, diameter .... 2S" 

Journal* 4 1 j " x X" 

Tank rapacity 4000 1 . S. gals. 

Fuel < .1(1.1. it y . 4 1 j cords 

SERVICE CONDITIONS 

( urves 25 degree* 

( "trades .... 6 | m t cent . 

Rails 5<> Hi*, per yard 

Hu us<. CvfAt irv in t<m» of 2000 lbs., 

exclusive <<[ engine and tender: 
On a level . . 29.10 tons 

" 1 j per cent, grade 1400 tons 

1 " •■ ■ Sotl tons 

. 455 tons 
2X5 tons 
I') 5 tons 
14U tons 
100 tons 



2 - 

.» - 
4 

5 - 

(i " 
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Class 12-.«K'4-E. 45 



Mikado Type Locomotive 

for the 

Frost -Johnson Lumber Co., Montrose, Umisinna 
GENERAL DIMENSIONS 



Can**- 4' 8> 3" 



CYLINDERS 






IS" 


Struts 

runnvt .... 


?4 " 




Dil Mill 1(1 SIKH 


BOILER 










. 7ll" 


Thickness of sheets 


H" 


Working pressure 


1x0 Hi*. 


Fuel 


Oil 


Fikkuox— Malt-rial 


Sieel 


Staying 


Radial 




S')|l" 


Width 


41" 


Depth, front 


»S" 


Depth, hark 


62" 


Thickness of sheets Sides . J," 


Back 


• 


Crown 


. 3 s" 


Tube 




Will er sluice — Frmil 


4" 


Sides . 


.V 


Back 


y 



Tl'BKS— DtuneUT 
Material 
Thickness 
N umber 
Length 

IIkuisc. St KF ack— Fin lx.x 
Tubes 

Total . . 
< irate area 



. 2" 
Strel 
Nm. 12 W. G. 

2<M 
U'O" 



l l-i MJ. fl. 

19fj.s fi. 

2111 srj. ft. 

25.5 s.|. ft. 



DRIVING WHEELS 

Diameter, outside . 44" 

Dia111. u r, renter .<<" 

Journals "'j"xS" 

ENGINE TRUCK WHEELS 

Diameter, front 2S" 
Journals 4' 4 " x T 1 1 " 

Diameter, bark 2*" 
Journal* 4 1 ( " x 7 1 1 " 

WHEEL BASE 

Driving 12' 1" 

Rigid . 12' 1" 

Total engine 27' ,V 

Total engine and tender .51' 1 1 1 ^> " 

2<> 



WEIGHT 

On driving wheels . I U.050 lbs. 

On (ruc k, front 15,94)0 lbs. 

On truck. Kirk . 14.450 lbs. 

Total engine I I.L40II ll»». 
Total engine and tender 

alK.ui 2.5.1,400 lbs. 



TENDER 

Wheels, iuiiiiImt 
Wheels, diameter 

Journals 5" 
Tank rapacity water 450JJ ('. S. 
Tank capacity oil . 201K) I'. S 



H 

»0" 
x 9" 
gals, 
gals- 



H.\t i.im; C\r.uilY in tons of 2000 lbs., 

exclusive of engine anil tender: 
On a level 29>5 tons 

" I , per cent, grade , 1.W0 tons 



.H50 tons 
445 ions 
2K0 tons 
t90 tons 
1.50 tons 
95 ions 
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("lass 12-30-' ,-K, 42 



Snoqualniic 



CYLINDERS 

Diameter 18" 

Si mice 24" 

Valves . . Balanced slide 



Diameter 

Tliicktie** of sheets 
Working pressure 
Fuel 



FlKEliux -Material . 
Staying 
Length . 
Width 
Depth, front 
Depth, luck 
Thickness of sheeH— Sii 

Back . 

Crown . 

Tube 
Water space- Front 

Sides . 

Bark 

TfRKs— Din meter . 
Mulerial 
Thickness 
Number 
Length 



Straight 

. 70" 

H" 

I HO lbs. 
Oil 

Su-el 
Radial 

*>h;; 

67\" 
5S»' 4 " 



. 3" 

i" 
v 

Iron 
No. II W. (.. 
. 291 
U'O" 



Mikado Type Locomotive 

for Hie 

Falls LuitiIkt Co., Snoqualniic Falls, Washington 

GENERAL DIMENSIONS 

Heating Sl rfac k -Firebox 140 sq. ft. 

Tubes ... 1968 sq. ft. 

Total ... 2108 sq.ft. 

Grate area . 25.5 sq. ft. 

DRIVINC WHEELS 

Diameter, outGide .... 44" 
Diameter, center .38" 
Journals 7> a "x8" 

ENGINE TRUCK WHEELS 

Diameter, front 28" 
Journal)! . . 4). t "xi | .>" 

Diameter, back . 28" 
Journals .... 4l 4 "x7' i " 

WHEEL BASE 

Driving 12' 1" 

Rigid 12'1" 

Total engine 27' 3" 0 n 

Total engine and tender . . 49' \\ t " 

WEIGHT 

On driving wheels . . 113.400 lbs. 

On truck, front . 15.400 lb*. 

On truck, back 12.000 lbs. 

Total engine 140.800 lbs. 
Total engine and lender 

about 210,000 lbs. 

31 



Gauge 4' 8.' ■>" 



TENDER 

Wheels, number 8 

Wheels, diameter . .. 28" 

Journals 5" x 9" 

Tank capacity, water 3500 I". S. gals. 
Tank capacity, oil . 1600 L". S. gals. 

SERVICE CONDITIONS 

Curves . 20 degrees compensated 

Grades, 3 per cent in favor of load with a 
maximum grade of 6 per rent on spurs. 
Rails . . .56 and 60 lbs. per yard 

Hailing Capacity in tons of 2000 lbs., 
exclusive of engine and tender: 



a level 

>i per cent, grade 
I >• •* 

2 

4 " *■ *• 

o 



2940 tons 
1305 tons 
865 tons 
460 tons 
290 tons 
200 tons 
145 tons 
105 tons 
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Class 12-.?4-' 4 -K, 40 



Mikado Type Locomotive 



(OT the 



Arizona Luml>cr & Timber Co.. Flagstaff, Arizona 
C.KNKRAI. DIMKNSFOXS 



drngv 4' X ' ./' 



CYLINDERS 

DiamoicT 20" 

Stroke . . 2X" 

Valve* I'isioii. 12" diam. 
BOILER 

Tvik- Straight 

Di.im.-l.-r 74" 
Thickness of sheets 

Working pressure 170 1b.. 

Fuel Oil 

FlKtilloX Material Steel 

Slaying . Radial 

l.cnRih W,V 

Width <>(>■■ 

Depth, front 0S>," 

l).-j.ih, ln.k 65'," 

Thickness of sheets- Sj,l,'» V 

Back ,*." 

Own V 

Tube 

W;n it simcc I ■'runt 4" 

Sides ."2" 

Back .O," 

TriiKs — Diameter 2" 

Man-rial Iron 

Thickness \-. 12 W 1. 

Number . . 450 

Length !'.>.' 



IS* sq. ft 
iOOti »q. ft 



Hli.MlNt. Si ki At 1 Firebox 
Tubes .... 

Total .4166 *i|. (t. 

('.rait- area 41.4 *i|. ft. 

DRIVING WHEELS 

Diameter, outside . 4K" 

Diameter, center . . . 42" 

Journals main <*" x 10" 

Journal*. other* «V' x 10" 

ENGINE TRICK WHEELS 

Diameter, front 2S" 

Journals 6" * 10" 

Diameter, kick .56" 

Journal* 6" x 11" 

WHEEL BASE 

Driving 14" 0" 

Rigid 1.4' 0" 

Total engine 27' 10" 

Total engine and tender 5S' 6" 

WEIGHT 

On driving whcvl* 1.14,600 1b.-. 

On truck, front 15.200 II.,. 

On truck, hack 24.200 Hk. 

Total engine I74.IKMI ll»*. 

Total engine and tender about 2H5.000 II.*, 

M 



TENDER 



Wheels, number Jt 

Wheel*, diameter . .44" 

Journal- 5" x °" 

Tank capacity, water 5500 I'. S, gals. 
Tank caiui ity. oil 2000 C S. gals. 



SERVICE CONDITIONS 

Curve* 20 driers uncom|*-n*,iled 

( iraile- . . -4 per cent . 

Rails 56 lbs per yard 

Ham inc. C.\i-\<iiy in tons of 2000 lb- . 



exclusive of engine and trnde 
On a level 

1 •» |xt cent, grade 



1 



.4650 tuns 
1725 ton* 
1060 ions 
555 tons 
.450 tons 
240 tons 
170 tons 
120 ion* 
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Class 12-34-l 4 -E, 42 



Mikado Type Locomotive 



for the 



Humbird Lumber Co., Sandpoint, Idaho 
GENERAL DIMENSIONS 



Gauge 4' S}i" 



CYLINDERS 



Diameter . 

Stroke 

Valve* 



Piston, 



BOILER 

Type ... 
Diameter 

Thickness of sheets 
Working | 



Kuel 

Firebox— Material 

Staying .... 
Length . . 
Width ... 
Depth, front 
Depth, back 

Thickness of sheets— Siiles 

Back 

Crown . 

Tube 
Water space— I ron! 

Sides 

Back . . 



. 28" 
12" diam. 



Straight 
. 74" 

V 
160 lbs. 
Soft coal 
. Steel 
Radial 

66" 

64" 

. V 
S" 

. 'i" 

}■„>" 
4" 

ill" 



Tibes— Diameter 
Material 

Thickness 

Number 
Length 

Heating Sikeace- Firebox 
Tubes 

Firebrick tubes 
Total 

Superheater 
Crate area 

DRIVING 

Diameter, outside . 
Diameter, center 

Journals, main 
ournals, other* . 



and 2" 
steel 
2", iron 
5 V, No. 9\V. C. 
2", No. 12 W. (,. 
5«V', 28. 2", 199 
16' 3" 
154 sq. ft. 
. 2322 sq. ft. 
. 24 sq. ft. 
2500 sq. ft. 
553 sq. ft. 
. 41.3 sq. ft. 

WHEELS 

. . . 48" 
. 42" 
0" x 10" 
. , 8i s "x10" 



ENGINE TRUCK WHEELS 

Diameter, front .... 28" 

Journals 6" x 10" 

Diameter, back ... 36" 
Journals 6" x 10" 

WHEEL BASE 

Driving 13' 1" 

Rigid . , 13' 1" 

Total engine 27' 1" 

Total engine and tender . . 55' 4 V 

35 



WEIGHT 

On driving wheels . 
On truck, front . 
On truck, back 
Total engine 

Total engine and tender about 



TENDER 

number 
diameter 



138,300 lbs. 

15.800 lbs. 

23.300 lbs. 
177.400 lbs. 
270,000 lbs. 

. 8 



Wheels, 

Wheels, diameter 30' 

Journals 5"x9" 

Tank capacity 4500 I'. S. gaU. 
Fuel capacity 8 tons 

SERVICE CONDITIONS 

Curves 18 degrees on main line, 

30 degrees on spurs 
C.rades 3' , per rent, on main line, 

5 per cent, on spurs 
Rails .56 His. per yard 

Hmi.isc Opacity in tons of 2000 lbs., 

exclusive of engine and lender: 
On a level .... 3620 tons 
" ' i per cent, grade . 1715 tons 



1055 ton* 
560 ions 
355 tons 
240 tons 
170, 
125, 
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Mikado Type Locomotive 



( lass 12-34-1,-K, 43 



for tli<r 



Clear Lake Lumber Co., Clear Lake, Washington 
GKNKRAL DIMENSIONS 



Gauge 4' 8' 2 " 



CYLINDERS 




I *mnn*t t*r ■ . i 


20' i" 


St rokc 


28" 


V :ilv*4*-4 1 1 1--,! 1 ill 


12" diam. 


BOILER 




Type ... 


Straight 




74" 


rilH'IcUf!** of xlU'l'lH 


' 4 


Working pressure 


160 lbs, 


Fuel 


Oil 


Kibkhox — Mali-ri.il 


Steel 


Staying ... 


Radial 


l-ength . 


90,», ' 


Width 


66" 


Depth, front 


68' j" 


Depth, Un k . 


64" 


Thickness of sheet* Sides 


. V 


Back 


A " 


Crown . 


* " 


Tube 


i " 


Water space Front 
Side* . . 


. A" 


Bark . . 





Timkh- Diameter . 
Material 

Thickness 

N unifier 
Length 
Mkatinc. SmncK- 
Tul>es 
Total 

Su|ierheater 
( irate area 

DRIVING 

Diameter, outside . 
Diameter, center 

journals main 
ournals. other* . 



5»," 
>' 



FireU.x 



51," ami 2" 
5 3 „", steel 
2 ", iron 
No. 0 W. (.. 
No 12 W- ( ,. 
", 28; 2". I'M 
. 16' y 
154 sq. ft. 
2322 m\. ft. 
2476 «i. ft. 
55.4 m|. fl. 
41.3 w|. ft. 

WHEELS 

4K" 
. 42" 
«>" x 10" 
. . S'/'xlO" 



ENGINE TRUCK WHEELS 

Diameter, front ... 2H" 

Journals 6" x 10" 

Diameter, back W 

Journals .... 6" x 10" 

WHEEL BASE 

Driving 1.4' 1" 

Rigid 1.4' 1" 

Total engine . . 27' 1" 

Total engine and tender . . 55'4'j" 

37 



WEIGHT, ESTIMATED 



On driving wheel* . 
On truck, front 
On truck, back 
Total engine 
Total engine and lender 



141.500 lbs. 
15.500 lbs 
. 22.000 lbs. 

1 79.000 lbs. 
. 270.000 1b*. 

TENDER 

Wheel*, mindier K 

Wheels, diameter .... .40'' 
Journals ... 5" x •>" 

lank capacitv, water 451K) I". S. gals. 
Tank capacity, oil 2000 I"- S. gals. 

SERVICE CONDITIONS 

Curves 25 degrees 

< irades 2 per cent 

Rail* 56 and 60 ll>». pej yard 

H.UI.INC. C.vrAClTY in tons of 2000 lbs., 

exclusive ut engine and lender: 
On a level . 3620 tons 

" 1 > per cent, grade . 1715 tons 

I " " '" 1055 tons 

" 2 " " " . • 560 tons 

•' 3 " • " " 35S tons 

•' 4 . 240 tons 

" 5 170 tons 
" 6 125 tons 
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General Offices of the Company 

.100 North Broad StreeC, Philadelphia 



REPRESENT ATI VKS AND AGENTS 



New York, N. Y. 

Chicago, III. 

St. Loui*. Mo. 

Richmond, \'a. 

Pittsburgh, Pa. 

Ilnu-aon, Texa* 

Si. Paul, Minn. 

San Franciwo, C.il. 

Portland. Ore. 

Argentine Republic 

Balkan St.ue» 

Brawl 

Brawl 

Brazil 

Brazil 

Chile 

China 

Dutch East Indie* 



Richard Swdfiwn 
Charlk* Ripdkll 
A. S. Coble 
t i'. Jovhs 

K. Converse Pkircf. 
Pail <".. Cheatham 
IIf.skv BLaNCHARD 

Williams, Divu>m> & Co. 

A. J. Blil TfcR 

Wallace R. l.EE 
K. ST. J. ( iRElll.K 

C. H. Crawford 
Chrv Brc». & Cm., Ltd. 

EDWARD C. Ill>l DliS 
MovIKATH Ci>. 

We«el. Di vai. i* Co. 
Andfrsfs", Mkvi r & Co., Ltd. 
J. O. 1-r-i wira 

iS 



120 Broadway 

627 Railway Exchange 

1210 Boatmen's Bank Building 

407 Traveler;. Building 

279 Inion Arc.de Bldg. 

401 Carter Building 

90S Mm-hanl* National Bank Building 

MO SanKume Street 

312 Northwestern Bank Building 

Buenos Aires, Paseo Colon, 1S5 

Bucharest, Roumaitia 

Rin dr Janeiro, Rna Alfandega, S 

Bahia 

Para 

Pernambuto 
Valparaiso 
Shanghai 
Bandoeng, Java 



uigi 
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General Offices of the Company 

SIM) North Broad Street, Philadelphia 



REPRESENTATIVES AND At.ENTS 



Frame 


H. A. 1'. Cami'rej.l 


Pari*, 4 Rue Edouard VII 


C.reat rtritain 


k. P. C. Sanobrson 


London, .U Victoria St.. S. W. 1. 


Hawaiian Islands 


C, BrEWKR & C o., Lit). 


Honolulu 


Japan 


Sale & 1- ra/ar, Ltd. 


Tokio 


Mexw o 


Carl Holt Smith 


Mexieo City 


New South W.ili * 


k. Towns. & Co. 


Sydney 


New Am la ml 


PHILIPS: & I'IKR 


Wellington 


Peru 


C. K Ci Li.KV 


Lima 


Polaml 


Kr*nk W. Mor.se 


Warsaw, Krolewska, 1 


Porto Kirn ami Santo DoininK" 


k. Carrion 


San Juan. A merit an Colonial Hank Uldg. 


Portugal 


K. I'imi) M,\sio& Cm,, Ltd. 


Lishon 


Port. East Afrit a 


Mann. (iuoKi.E A Co., Li t). 


Loureneo Marques, (.Magna Hay 


SlMllllill.lN i.l 


Olav Bki.shkhi 


Christ iania. Norway iTohllxiwaden, ») 


Sotllhern Aln'i a 


r . V. Crkks 


Johannesburg 


Simin 


H. P. AlsTIN 


Madriil, A|Mrtailo 47.1 


Victoria 


Ni wh i A Co. 


Mellxjurne 


Western Australia 


Li- m.ik X Co. 


Perth 


West Indie, 


( .. R. Purl/ 


Havana, 5 JO Naiion.il Hank ..( Ctrl,., Hl.ln 
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The Portable Boats of Early 
Railroad Practice 

Hy J. Sxowden Hell 



IT WILL, be a matter of surprise, not merely to the 
general reader, but as well to most persons familiar 
with the operation of railroads, to know that many 
years ago, the transportation of freight ami passengers 
between the cities of Philadelphia and Pittsburgh was 
largely and successfully conducted in canal boats, which 
traversed the entire distance between these terminals, 
partly by railroad and partly by canal. There are but 
few persons now living who. like the writer, have seen 
these boats in service, and the data as to their origin and 
development, and their railroad transportation equipment, 
is so meagTe and so scattered that a record of it, while 
merely a matter of history, may be found also to be of 
sufficient interest to warrant its presentation. 

What was known as the Main I.inc of the Public 
Works of the State of Pennsylvania, extending from 
Philadelphia to Pittsburgh, and aggregating 394.6 miles, 



was constructed by the State and completed in March, 
18.14. It was for a number of years — that is. until June, 
1857, when it was sold to the Pennsylvania Railroad 
Company — operated by the State, under the control of a 
hoard known as the Canal Commissioners. It comprised 
a line of double track railroad from Philadelphia to 
Columbia, 81.6 miles; a canal from Columbia to Holli- 
daysburg, 172 miles; the Allegheny Portage Railroad, 
crossing the Allegheny Mountains and extending from 
Hollidaysburg to Johnstown, 36.6 miles ; and a canal from 
Johnstown to Pittsburgh, 104 miles. Horses were the 
first motive power on both these lines of railroad, but 
were soon superseded by locomotives, and mules were 
always used for haulage on the canals. As noted in 
Wood's Practical Treatise on Railroads, 2nd Edition, 
1832, "This Railroad is therefore the first which was 
undertaken in any part of the world by a government." 
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The boats used in this system of combined land and 
water transportation, which were generally termed "port- 
able" boats, will be first considered, and be followed by- 
general notes of the equipment by which, in their earlier 
service, they were carried fiver the railroad sections of 
the route 

I. The Portable Boats 

The transfer of boats from one level of a canal to 
.•mother, upon carriages running on inclined planes, in- 
stead of floating them through locks, of course involved, 
broadly speaking, their movement both on land and in 
water. This was a well-known practice long prior to 
the operation of the Pennsylvania public works system, 
and is even said to have been practiced by the ancients, 
who did not appear to have know n of canal locks. An 
illustration appears in Stevenson's Sketch of Civil Ennin- 
a-riiuj in Xnrlli America, 18,18, of a boat and "boat car" 
used on the Morris Canal of New Jersey, which the author 
states was "the only canal in America in which the boats 
are moved from different levels by means of inclined 
planes instead of locks." This prior practice, however, 
has obviously no bearing derogatory to the merit and 
novelty of the Pennsylvania portable boats. 

The initial step in the transportation of boats over 



the railroad tracks of the Pennsylvania public works — - 
which, however, was not on a commercial scale — or by 
the use of sectional lioats, is recorded in Day's Historical 
Collections of the State of 1'eintsyhania. Philadelphia, 
1843 i p. 184 ), as quoted from a prior publication, which 
is not named, as follows: 

"In October, 18.U. this portage |the Allegheny 
Portage Railroad | was actually the means of con- 
necting the waters of Eastern Pennsylvania with 
those of .Mississippi; and as the circumstance is 
peculiarly interesting, we here place it on record. 
Jesse Chrisman. from the Lackawanna, a tributary 
of the north branch of the Susquehanna, loaded his 
lioat, named Hit or Miss, with his wife, children, 
beds and family accommodations, with pigeons and 
other livestock, and started for Illinois. At Ilolli- 
daysburg. where he expected to sell his boat, it was 
suggested by John Dougherty, of the Reliance Trans- 
portation Pine, that the whole concern could be safely 
hoisted over the mountain and set afloat again in the 
canal. Mr. Dougherty prepared a railroad car calcu- 
lated to bear the novel burden. The boat was taken 
from its pro|K-r element and placed on wheels, and 
under the superintendence of Major C. Williams 
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( who, be it remembered, was the first man who ran 
a boat over the Allegheny Mountains) the Imat and 
cargo at noon on the same day began their progress 
over the rugged Allegheny. All this was done with- 
out disturbing the family arrangements of cooking, 
sleeping, etc. They rested at night on the top of the 
mountain, like Noah's ark on Ararat, and descended 
next morning into the valley of the Mississippi, and 
sailed for St. Louis." 

The author of the Historical Collections, referring to 
the conditions of operation when he wrote, adds: 

"The trip of a boat over the mountain is now no 
novel sight, except that instead of going over whole, 
they are so constructed as to be separated into three 
or four parts on reaching the railroad After thus 
mounting the cars piecemeal, with their loads of emi- 
grants, baggage and freight on board, they wend their 
way over the mountains, and resuming their proper 
element at Johnstown, they unite their parts again 
and glide on to the waters of the great west." 

The earliest record of the idea of constructing a canal 
boat in sc|«tratc sections for transportation over a port- 
age between two lines of canal, appears in a report on a 
survey of the Juniata route, made by Canvass White, :i 



civil engineer, to the Canal Commissioners of Pennsyl- 
vania, which is printed on page 83 ct scq of the Commis- 
sioners' Report dated February 7th, 1827. In this report, 
Mr. White says: 

"I made a partial examination of the country 
over which the railway must pass, and from the gen- 
eral appearance, I think the ground is favorably situ- 
ated, considering the formidable barrier interposed 
between the eastern and western waters. A good 
turnpike road would probably answer all the purposes 
of transportation for several years, and a part of the 
bed could be occupied by the railway whenever the 
business should require its construction. I would 
suggest the idea of making the canal boats in three 
or four pieces, to be divided transversely, and trans- 
ported over the portage without changing the cargo." 
The credit of the invention of means for operating 
on a commercial scale, transportation of freight and pas- 
sengers, without unloading and reloading or transferring, 
over a route comprising both canals and railroads, is due 
to John Elgar, a civil engineer of Baltimore, Md. After 
having devised and patented other appliances relating to 
railroads, a Patent of the United States was granted to 
him on November 7th. 1835, fur what he designated us 
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"certain improvements in the art of, and in the apparatus 
for the conveyance or trans|>ortatirtn of goods, on a line 
where canals and railroads form alternate links in the 
chain of communication, as for example, on the great 
Pennsylvania line from Philadelphia to Pittsburgh." 

While this Patent is later hy ahout thirteen months 
than the dale when the small boat Hit »r Miss was car- 
ried over the Allegheny Portage Railroad, as before noted, 
and while that railroad transfer from one canal to an- 
other may, perhaps, have suggested Elgar's invention, 
that invention is none the less meritorious, hy reason of 
its inauguration of a commercially valuable practice on 
an extended scale. 

Fig. 1, which is a reduced reproduction of the draw- 
ing of the F.lgar Patent, is apparently the earliest 
representation of a sectional canal boat anywhere 
recorded, and the principle of the Elgar invention, upon 



which the subsequent practice on the Main Line of the 
Pennsylvania public works was based, is fully and clearly 
stated in the specification of the Patent, as follows: 

"The object which I have in view, in the first 
instance, is to prevent the necessity of removing the 
goods from the vehicle within which they are first 
loaded by constructing cases which serve on railroads 
as car bodies, and on canals as boats. This I effect 
by making such vehicles, or car bodies, of sheet iron, 
in the manner of iron tanks, riveting them up water- 
tight in the same way. The dimensions of these 
bodies must be determined by that of the canal links 
through which they are to pass when used as boats. 
If, for example, the lock will admit a boat of four- 
teen feet in width, and eighty in length, the bodies 
may be made seven feet wide and twenty feet long, so 
that eight bodies, two abreast, and four in length, may 



Fig. 1 
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pass al the same time. I intend sometimes to make 
the bodies wholly of sheet iron, but they may be 
made of that material to the height of about three 
feet only, with an additional height, say of three feet, 
made of wood. The bodies when made of this length 
are to be carried upon eight-wheeled cars. If four- 
wheeled cars are preferred, the bodies must be made 
of a length suitable thereto, and a greater number of 
them will then, of course, be connected together 
when in the' water. 

"As these bodies are, by their combination, to 
form canal boats, the requisite number of them are 
to be so formed at one end as to constitute a well- 
shaped bow, and the same number are to l>e so shaped 
as to constitute a stern ; the other ends are to be made 
square, so that when connected by proper fastenings 
they will be in one continuous inflexible line, to the 
length of the lock through which they are to pass." 
On February 24, 1843. Patent Xo. 297.? was granted 
to John Dougherty, of Mollidaysburg, Fa., who was 
doubtless the constructor of the car on which the Hit or 
Miss was carried over the Allegheny Portage Railroad, in 
October, 1834. as before noted. The specification states 
the invention to be 'certain improvements in the apparatus 
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for the transportation of goods on canals and railroads; 
said improvements consisting in a more perfectly carry- 
ing out of the method of transportation for which Letters 
Patent of the United States were granted to John Elgar, 
dated on the 7th day of November, 1835, and of which I 
am the assignee for the State of Pennsylvania." 

Fig. 8 of the Dougherty Patent is stated in the speci- 
fication to be a side view of a four-section boat, and Fig. 
9, a top view of a double series of sections, bolted or keyed 
together, but the sheet containing these views cannot be 
found in the Patent Office, having unfortunately been lost 
or accidently destroyed. The general features of the de- 
sign may. however, be understood from the following 
excerpt from the specification: 

"The boats, or boxes, may be made of sheet 
metal, or of wood : or their lower portions may be of 
metal, and their upper of wood; the invention not 
being in any way dependent upon the kind of material 
employed. I connect these boats, or boxes, together, 
when they arc used on canals, in such manner as 
that there shall be two sections in width, and three, 
or more, in length. In this respect, my plan of con- 
necting the sections is not the same with that adopted 
by Mr. John F-lgar, who proposed to connect them 
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in a continuous line, and in such manner as that 
they should possess a certain degree of flexibility at 
the places where they wen- joined to each other; hut 
when so joined, they have not been found to operate 
well, as they cannot he kept with their sides and lx>t- 
toms coincident, but vary laterally, as well as upward 
and downward ; from which cause they are liable to 
be injured by snags, or rocks, and have their motion 
retarded by the water. A still more frequent diffi- 
culty resulting from the original mode of connecting 
them has arisen from the want of a free passage of 
the towing lines from end to end of tlx- l>oat ; all of 
which objections I obviate by attaching to the fore 
end of each section, which is to have a rear section 



johted to it. a plate of iron, six or eight inches, more 
or le*s. in width, and of such length as that it shall 
extend entirely across the under part of the section, 
from side to side, and sufficiently high on each side 
to confine the two parts, or sections, in place. Such 
plates are to l>c bent so as to conform to the curvature 
of the bottom; are to be fastened to one of the seg- 
ments by bolts, or otherwise, and to project over and 
form a ledge, say two-thirds, more or less, of their 
width, so that the rear section may be received and 
rest upon it. The sections are then to be firmly se- 
cured end to end. by loops and keys, or in some 
analogous mode, until the intended length is obtained ; 
and two such series of sections are to be secured by 
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bolts. I»ars, (if clasps, side by side, ami arc thus to 
constitute a combined boat, of the ordinary w idth of 
a canal boat, and in length adapted to the locks 
through which they are to |»ass." 

An extended search has failed to develop any draw - 
ing illustrating the structural details of the sectional boats 
as actually built and o|>erated. and the recollection of the 
few now living who have seen them, is so much impaired 
by the long lapse of years as not to be fully reliable. Their 
characteristic features may, however, be sufficiently un- 
derstood by reference to Fig. 2. which represents the 
sectional boat '•Pathfinder." a model of which formed 
part of the Kxhibit of the Pennsylvania Railroad Co.. at 
the Chicago Kxposition. in connection with the following 
description, which is given by Capt II. A. Walters, of 
Lewistown, Pa., who. in 1849. started as a driver on the 
Pennsylvania canal. 

"These (the sectional boats) were 82 feet in 
length, 13 feet in width, and in depth 12 feet, ami 
were divided into lour sections, each 20' i feet long; 
the boats were round on the bottom and not flat. 
The sections were fastened together by irons about 
half way down the side— the iron projected out from 
the one section into a Y-shaped iron on the other 



section, then a T iron fitted down through both of 
these irons and locked them together. One section 
was placed ii|h»h one railroad truck which was a little 
bit longer than the section say altout 23 to 24 feet, 
and had four wheels. . . . The trucks were 
round in the bottom to fit the boat's sections." 

Capt. Walters' statement of the w idth of the boats is 
manifestly erroneous, as they could not. for the reason 
hereafter stated, have been in excess of about seven feet 
nine inches in width. This is also indicated in the 
frontispiece, which is reproduced from an illustration in 
the Philadelphia Commercial Museum, and represents the 
stern section, ami an intermediate section of a boat, loaded 
on the so-called "trucks," ascending an inclined plane on 
the Allegheny Portage Railroad, to be delivered to a loco- 
motive at the summit. 

II. The Railroad Hauling Equipment 

(a) The 'fransfortinij "Truths" 
In transporting the sectional boats over the railroad 
divisions of the Main Line of the Public Works of Penn- 
sylvania, each section was loaded upon an eight -wheeled 
car. known as a "truck." although it was fitted with two 
four-wheeled trucks, one at each end. and the trucks were 
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coupled up in a train which was hauled over the railroad 
divisions by a locomotive. On arriving at the canal termi- 
nal of a division, the trucks were lowered into the canal, 
and the sections of the boats were coupled together and 
hauled through the canal to the next railroad division by 
horses. The writer has, when a boy, seen sections of 
these boats, on their trucks, being loaded in a forwarding 
house or private freight station at Kighth and Market 
Streets, Philadelphia, from which they were hauled by 
horses to the Willow Street Railroad, over which the 
trucks were hauled a few miles by a locomotive to the 
inclined plane at Belmont, on the Schuylkill River, and 
thence by a locomotive to the canal at Columhia, Pa. 

The only illustration of these flat cars or so-called 
"trucks," which has been developed, or which it is prob- 
able is now in existence, is that which appears in the 
drawing of the Dougherty Patent before referred to, 
three of the views of which are here reproduced, as Fig 
.>. a plan view of the car body; Fig. 4. a side view, and 
Fig. 5. an end view. The four-wheeled trucks, not in- 
volving any departure from the ordinary practice at their 
date, are not here shown. 

The description of the car. given in the specification 
of the Patent, is as follows: 



"In constructing the cradle it is necessary to 
limit its width to about eight feet nine inches; the 
passing along the road forbidding that this width 
should be exceeded; it is necessary, also, that the 
cars should be capable of running upon curves of 
fifty or sixty feet radius. The truck wheels which 
I use arc about two fect nine inches in diameter, and 
instead of being kept to the level of the upper sides 
of the side pieces of the truck frame, as formerly, 
they are allowed to rise about a foot above them." 
The drawing of the Patent does not show side stakes, 
or any other means for holding the boat section in posi- 
tion on the cradle, and if the stakes were used, as would 
appear to be the case, the width of the boat section would 
probably not he greater than about seven feet nine inches, 
in view of the limitation of clearance before mentioned. 
The s|>ecilication further says that : 

"The longitudinal timber, B, B, may in this case 
be a foot in depth ; and the width of the space, 
A, A, must be such as. but need not be greater than, 
will admit of the trucks adapting themselves to the 
curves of fifty or sixty feet radius, as above named. 
The trucks work on centre bolts, a, a, as usual. The 
cross timbers, C. C, of the cradle, are on their upper 
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sides, adapted to the form of the bottom of the 
boat." 

(/>) The Early Locomotive I'o-ucr 
The Canal Commissioners, under whose control, as 
before slated, the connected system of railroads and 
canals over which the sectional boats were run was 
operated, were authorized by au Act of the Pennsylvania 
Legislature, approved April 15. 1834. to use locomotive 
engines as motive power, which theretofore had been 
horses. In pursuance of this authorization, they ordered 
a number of locomotives from the works of M. \V. Bald- 
win, of Philadelphia, the first of which, the " Lancaster," 
was put in sen-ice on the Philadelphia & Columbia R. R . 
June 28. 1834. and the second, the "Columbia," Sep- 
tember 10. 1834. 

The "Lancaster," which is shown in Fig. 6. weighed 
seventeen thousand pounds and had cylinders 9x 16, and 
driving wheels 54 inches in diameter. The "Columbia" 
was of the same weight and dimensions. It is shown 
by the records that the "Lancaster" hauled a train of 
nineteen burden cars over the heaviest grades between 
Philadelphia and Columbia, which was characterized at 
that time by the officers of the road as an "unprecedented 
performance." The weight of these locomotives was in 



excess of that which was estimated by the Canal Com- 
missioners to be within the capacity of the rails of the 
Philadelphia & Columbia Railroad, as, in their Report of 
December 7, 18.53, they say: "The H'iggan | English) 
rail, weighing forty-one and a fourth pounds per yard, 
has been adopted for both tracks of the sixty miles now 
in progress. It is calculated for carrying locomotive 
engines weighing six tons." The weight of the Baldwin 
locomotives was not. however, found to Ik - objectionable, 
and the rcjiorts of their performance were, in all particu- 
lars, satisfactory. 

In his report to the Hoard of Canal Commissioners, 
of November 7, 1834. Mr. Edward V. Cay. Principal 
Engineer, referring to the engines "Lancaster" and 
"Columbia." says: 

"Indeed, these engines are justly considered 
superior and beautiful specimens of mechanism, and 
reflect great credit on the ingenious mechanic (M. \V. 
Baldwin, Ivstj.. of Philadelphia), who constructed 
them. They arc each supported on six wheels, which 
is found to be the only arrrangement that will enable 
a locomotive engine to overcome the severe cuncs 
connected with the high grades upon this road 
without injury to the engine or railway." 
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In the same report these engines are further referred 
to as follows: 

"As all the engines preparing for the road are 
designed to be of the same class, the following state- 
ment of the capacity of the 'Lancaster' may be 
applied to the others. 

"Weight of engine, 8 tons ; capable of drawing 
36 tons, exclusive of cars — say, 56 tons gross. 
Amount taken at each load limited to 30 tons, or 
about 48 tons gross. Running time between the 
inclined planes (77 miles) with the above load, eight 
hours, including stoppages. 

"Expenses of the Trip 



"20 bushels coke at 20 cents $4.00 

\% turds wood :il S4.00 6.00 

Engineer and attendants 4.00 

Oil 60 



Total $14.60" 



Eight more locomotives, all of the same general 
design as the "Lancaster" and "Columbia," were built 
by Mr. Baldwin for the State up to the close of the year 
1835, these being the "Philadelphia." November 26. 1834; 
"Pennsylvania," January 3, 1835; "Delaware," February 



7, 1835; "Susquehanna," March 12, 1835; "Schuylkill." 
April 1. 1835; "Kentucky," July 14. 1835; "Juniatta," 
September 5, 1835; and "Brandywine," October 21, 1835. 

As shown in Fig. 7, the "Brandy-wine" differed from 
the first engines in having outside connections instead of 
the "half crank" driving axle, and an iron frame instead 
of a wooden one. 

The report of Mr. Gay, the Principal Engineer, 
rendered Novcml>er 7, 1834, includes an estimate for 
"Eighteen locomotive engines and tenders complete, at 
$6,300 each, $113,400," and in his reiwrt of October 30. 
1835, which covers all the ten before noted Baldwin loco- 
motives, he says: 

"The engines upon this road have generally 
performed their trips with great regularity; and it 
affords me pleasure to add that the American en- 
gines, delivered within the present year, are capable 
of doing more work than was estimated in my last 
report ; the most of them, in their ordinary trips, 
draw a gross load of seventy-five tons. The engine 
'Schuylkill' has drawn over the road a gross load 
of one hundred tons, and several others have drawn, 
over the highest grade, from eighty to ninety tons 
gross. When the curves and grades upon the road 
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are taken into consideration, it is believed that the 
performance of these engines will be found equal to 
any in America." 

The second locomotive that was built by Mr. Bald- 
win, the "Iv I.. Miller," which was the immediate prede- 
cessor of the "Lancaster," was equipped with a form of 
traction increaser by which a portion of the weight of the 
tender could be transferred to the driving wheels of the 
locomotive, thereby increasing their tractive power. This 
device was brought out by H. 1-. Miller, President of the 
South Carolina Railroad, for which road the engine bear- 
ing his name was constructed, and a Patent for it wan 
granted to him. June 19, 1834. As the Miller device 
was applied on locomotives built for the Canal Commis- 
sioners, a description of it may be found of interest in 
this connection. 

Fig. 8 is ri'pnxluced from I lit- drawing of the Miller 
Patent, the specification of which specifies the invention 
as consisting in "using the tender, or car, next to the 
engine, for the purpose of adding weight to the driving 
wheels of the engine at such times only as a greater adhe- 
sion is required than the weight would give, which it 
would be practicable to carry as a fixed weight on those 
wheels without injury to the road." 



The specification describes the construction and 
manner of operation of the traction increaser in the 
following terms: 

"The mode which I have used, and found to 
answer perfectly in practice, is simply to connect the 
car, or tender, next the engine, to the engine by a 
strong iron bar, or lever, one end of which is bolted 
to the tinder side of a cross timber in the frame of 
the car, or tender, a little back of the centre, and 
which lever extends under the frame of the tender 
to the end of the frame of the engine and into the 
iron which, together with the drawing bolt, secures 
it to the engine. 

'■Transversely to this lever, 1 attach to the end of 
the tender next the engine, two levers, so that their 
fulcra shall be six or eight inches on each side of 
the main lever, or drawing bar. 

"These levers have a jaw, or pivot, five or six 
inches in length, directly over the main lever, and 
should be about 4' i feet in length. 

"When the increased adhesion is wanted, the 
engineer has only to place his font upon the ends of 
these levers and pre** them into a hook, or groove, 
for that purpose, on the corner post of the lender; 
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Fig. 8 



and a portion of the weight of the car, or tender, 
next the engine, is thus thrown upon the driving 
wheels of the engine ; and when the increased adhe- 
sion is no longer wanted, this weight is detached by 
simply loosening the ends of the levers." 

In his report of October 30, 1835, Mr. day notes 
that the number of engines in service had increased to 
seventeen, ten of which were manufactured by M. \V. 



Baldwin ; five by Robert Stephenson, of Kngland ; one by 
Coleman Sellers & Sons; and one by Long & Xorris. 
Commenting upon the engines, he says: 

"The two latter have been but recently put upon 

the road, and their capacity is not yet fully tested ; 

they are, however, believed to be excellent engines. 

The engines from Mr. Baldwin have all been tested 

and found to be of the first class. The five engines 
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imported from England are not as efficient as those 
manufactured in this country ; the workmanship of 
them is good, but many important parts of the 
machines are too light to enable them to encounter 
(with a heavy load) the high grades and severe 
curves on this railway, in consequence of which fre- 
quent repairs arc required upon them." 

Mr. A. MehafTey, Superintendent of Motive Power 
of the Allegheny Portage Railroad division of the line, 
to which the British engines had probably been trans- 
ferred, goes much further than Mr. Gay in reporting 
unfavorably on them. In a report of November 1, 1836, 
he says : 

"Two of them, viz., the 'John Bull' and 'Red 
Rover,' both British engines, have recently been 
sold, and it would have been a saving to the Com- 
monwealth had they been given away for nothing 
the first day they were placed on the track." 

This statement savors so strongly of prejudice as 
not to be worthy of credence, and the temperate and 
reasonable criticism of Mr. Gay correctly indicates the 
reason for the failure of the British engines to give satis- 
factory results in service. As they were not equipped 
with trucks, it is obvious that they were not well adapted 



to traverse the short curves of the line, as also their 
comparatively light construction, noted by Mr. Gay, im- 
paired their hauling capacity. It does not, however, by 
any means, necessarily follow that they were either 
worthless or could not have been used, with reasonable 
advantage, in lighter service. 

The five British engines, which are stated, in Mr. 
Mehaffey's report, as being the "Albion," "Atlantic," 
• John Bull," "Fire Fly" and "Red Rover," were built 
by Robert Stephenson, of Darlington, England, and were 
all four-wheeled machines, having one pair of driving 
wheels and one pair of carrying wheels, which were 
journalled in pedestals rigid with the main frame, and 
consequently had no capacity of relative radial or lateral 
motion. Messrs. Robert Stephenson & Co., Ltd., of 
Darlington, England, have furnished a drawing entitled 
"Steam Engine No. 54" (builder's number), and a more 
complete blue print, "Working Drawing of Nos. 110, 112, 
113 Locomotives, March 24th. 1835 ; Nos. 129. 139. March 
4th, 1836," together with tables of dimensions of "Loco- 
motives supplied to the United States Railways." and the 
writer has also received from an English correspondent 
a copy of a list headed "Locomotives built by Robt. 
Stephenson & Co. for the U. S. A. between 1831-1836." 

► 
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purporting to be made up from Wishaw's Railways of 
Great Britain and Ireland, 1st Kd., 1840, Tables 27 and 
28. Sec. 2. 

From the above data it would appear that in three 

of the fi vc locomotives built for the Philadelphia & 
Columbia R. R., the driving and carrying wheels were 




Fig. 10 



of the same diameter, and in the other two, the driving 
wheels were of greater diameter than the carrying wheels. 
The engines of these two wheel arrrangements are not, 
however, indicated by name in the lists. 

Fig. 9 is a reduced reproduction of the builder's 
blue print showing the engines having driving and carry- 
ing wheels of different diameters, the dimensions of one 
of the engines being given as follows: Light weight. K 
tons, 11 cwt. ; cylinders, 12x18 inches; driving wheels, 
5 feet diameter; carrying wheels. 3 feet 6 inches; boiler, 
3 feet 4 inches diameter, 8 feet long; firebox, 2 feet 5 
inches x 3 feel 2% inches x 3 feet 5'4 inches ; height of 
chimney above rail. 14 feet 6 inches. These dimensions 
are not, however, entirely in accord with those appearing 
in the list from Wishaw's book, in which the cylinders 
are stated to be 10 x 16 inches. The cylinders of the 
engines having driving and carrying wheels of equal 
diameters (4 feet 6 inches) were 10 x 16 inches. 

The Principal Kngineer's report of October 30. 1R35. 
states, as before noted, that among the seventeen loco- 
motives then in service there was one that was built by 
Coleman Sellers & Sons, and Mr. M chaff ey's report of 
November I, 1836, specifies two, the "America" and 
■ Sampson," as built by C. Sellers & Sons, and first run 
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September 1, 1836. The only data that has bwm obtained 
regarding these engines is that contained in a letter from 
Mr. Charles Sellers to his brother, Mr. C#eorge Kscol 
Sellers, dated July 23, 1884, and a rather crude wood-cut 
of a locomotive, appearing in an advertisement of Cole- 
man Sellers & Sons, Cardington Iron Works, which is 
here reproduced as I'ig, 10. 

The following excerpt from Mr. Sellers' letter con- 
tains all that he says which is descriptive of the locomo- 
live: 

"Our first locomotive was put on the railroad in 
1835. I ran it for one week before we asked the 
Commissioners to take a trial trip to Lancaster and 
back. 

"It was outside connection, centre-bearing on 
the truck and iron frame. I recollect great objection 
was made to the iron frame, as it would not give to 
the inequalities of the road ; all of the English loco- 
motives, and I think two of Baldwin's on the Penn- 
sylvania Railroad, were wooden frames. 

• ***»* 
"They [the Commissioners | said that we had to 
pay Haldwin $500.00 lor a Patent attachment 1o 
throw part of the weight of the lender on the driving 



wheels, which we did not use, but that wc had put 
on a Patent attachment of our own to throw part of 
the weight of the forward end of the engine on the 
drivers which they thought was much better, as it 
was self-acting. 

"The drawing for the engine must have been 
made in 1835 ( I think earlier, because wc hail to get 
the boilers made in New York, and very poorly made 
at that)." 

The traction increaser referred to in this letter was 
doubtless that of the Patent of C. & G. E. Sellers, May 22, 
1835. The principle of the invention is stated to be: 
"So coupling or connecting the cars containing the load 
to be drawn to the hotly of the locomotive engine, as 
that the load by its action upon a lever or standard shall 
tend to raise the fore end of the locomotive in any desired 
degree, and thus to loosen the pressure upon the fore, 
and transfer the same to the hind wheels." The appli- 
ance is very crudely shown and described, and it is not 
at all clear how the tender or train is to be connected 
to it, but, if operative, it must have been, as stated in the 
letter of Mr. Sellers, "self-acting." 

The early motive power of the State system also 
included a locomotive built by Long & Xorris, the "Wil- 
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liam Penn," staled in Mr. Mehaffey's report as liaving 
been first run October 14, 1835, and a number of loco- 
motives of the same type, built by William Morris, 
among which were the "George Washington," "Robert 
Morris," "Benjamin Franklin" and "Washington County 
Farmer," which are stated, in the same report, lo have 
been put in service at different dates in the year 1836 

All the locomotives built for the State by William 
N'orris and his successors up to the year 1840, or there- 
abouts, were of the 4-2-0 type, and were, in all essential 
particular, similar to that shown in Fig. 11, which repre- 
sents one of a lot of seventeen constructed by him for the 
Birmingham & Gloucester Railway, England. They did 
not materially vary in dimensions from the "William 
Penn," the weight of which was 23,560 pounds, of which 
14,600 pounds were on the driving wheels ; cylinders, 
10x20 inches; driving wheels. 4 feet diameter; boiler, 
about 14 feet long and 36 inches diameter; grate area, 
about 9 square feet. 

The merits of the respective locations of the driving 
axle in the Baldwin and the Norris engines, «'. e., behind 
the firebox in the former and in front of it in the latter, 
were often the subject of discussion during the period 
that the 4-2-0 type continued to be practically the only 



one in service. Those who favored the Baldwin arrange- 
ment correctly maintained that it gave the engine a longer 
wheel base and therein- rendered it steadier at high 
speeds, while the advocates of the Norris design, with 
equal correctness, pointed out that it increased the adhe- 
sion and tractive power of the engine. The advent of 
the 4-4-0 type rendered the question an academic one. and 
meanwhile, on the lines of the State system, the Baldwin 
engines were generally preferred for passenger service 
and the Norris engines for freight. Both classes un- 
doubtedly gave as efficient service as was possible with 
their limited capacity, and the rc|>orts of the perform- 
ance of the N'orris engines were uniformly favorable. 
Indeed, the re|nirt of |. \V. Pattern, Superintendent of the 
Allegheny Portage Railroad. October 31, 1838, went so 
far as to make the statement (which would seem to be 
of doubtful correctness), that "Of the locomotives now 
on this road those made by Mr. William Norris, of Phila- 
delphia, are much sui>erior, doing double the amount of 
work, with half the quantity of oil and fuel, and not 
requiring half as much repairs." 

All the motive power thus far referred to was con- 
structed in Philadelphia and first put in service on the 
Philadelphia & Columbia Railroad division of the line. 
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although some of the locomotives were, from time to 
time, transferred to the Allegheny Portage Railroad and 
their places supplied by new ones. For some reason, 
which is not apparent, the Canal Commissioners placed 
their orders for locomotives intended for service on the 
Portage road, in other cities, and on the opening of the 
road for traffic, in the season of 1835, three locomotives 
were ready for service on the long level between inclined 
planes 1 ami 2, these being the "Boston," "Delaware" 
and "Allegheny." The following matter relating to these 
three engines is taken from the extremely interesting 
History of the Pennsylvania Railroad, bv W illiam Bender 
Wilson, Philadelphia 1899 (Vol. I. pp. 121-123) : 

"The 'Boston' was the first locomotive to do 
service on the Allegheny Portage Railroad. It was 
built by the Mill Dam Foundry Company, of Boston, 
Mass., ami delivered at Johnstown just before the 
close of navigation in 1834. It was put in condi- 
tion during the winter and sent to Pittsburgh to be 
used as a pattern It was returned to Johnstown, 
March 28, 1835. Without water or fuel it weighed 
8' i tons. Its cost, exclusive of tender, on the wharf 
at Boston was $6,««675. The cost of transjx>rta- 
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tiou to the railroad amounted to $223.25 It was put 
into regular service May 10th, and until November 
1, 1835. made its regular trips, covering 52 miles 
daily, with the exception of 2'/j days, when it was 
laid off for repairs, which cost $17.00. Knginccr 
Welch, in reporting upon its services in the time 
mentioned, said of it : "This engine during the great- 
est part of the season, in connection with its other 
work, has hauled the passenger cats in both direc- 
tions each <lay. This detained it ; otherwise it might 
have made three trips a day for the greater part 
of the time. It performed the labor every day of 
eighteen horses, and it might do easily one-third 
more if it were not necessary to reserve it for the 
transportation of passengers. The daily expenses of 
running it is $7A2'/i, exclusive of repairs.' Its 
cylinders were 8 inches in diameter, with a 16-inch 
stroke, whilst its driving wheels were a small pair. 
4 feet in diameter, with wooden felloes and spokes. 
The wheels were tired with iron and were flange- 
less. During the season of 1835 it was in service 
174 days, averaging 52 miles a day distance, and 10 
miles per hour speed. Its steam pressure was 125 
pounds to the square inch. 
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"The 'Delaware' an<l 'Allegheny' were not so 
satisfactory, and were a source of expense and 
vexation during the season. They were built by 
Kdward A. (i. Young, of New Castle. Del.; readied 
Hollidaysburg, April 15, 1835, and were sent to 
Johnstown where the parts were fitted together and 
the necessary alterations made in an ordinary black- 
smith shop, there being no machine shop in opera- 
tion at the time. Their contract price was $5,500 
each, and it cost SI 58 additional per locomotive to 
transport theni from Philadelphia to Hollidays- 
burg. Better results were expected of them than 
from the 'Boston' because the boilers were larger 
and would generate more steam. The machinery 
was arranged differently from that of most other 
engines built upon the same general principles. It 
was apparently more simple, but less substantial. 
The builder had had several years' experience in the 
use of locomotive engines, and it was expected that 
the deviations made by him from the general plan, 
and from the engine designated in the contract as 
the model according to which he was to build for 
the Portage Kailroad, would be an improvement, 
inasmuch as they were to be put up and tried upon 
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the railroad by persons furnished by the builders 
and approved of by the engineers before they were 
finally paid for. The 'Delaware,' after running for 
four days, broke its crank axle, and had to remain 
idle until the 1st of September before it was repaired 
by the contractor. The •Allegheny,' after consider- 
able refitting, was accepted. It ran about two weeks 
when its crank axle broke, rendering it useless for 
the balance of the year. These three locomotives 
performed all the sen-ice they did for the year on 
the 13-mile level. The 'Pittsburgh,' built upon the 
plan of the 'Boston,' was constructed by McClurg, 
Wade &. Co.. at Pittsburgh, at a cost of $4,500, and 
was delivered on the road on September 3, 1835." 
On page 127 of the same volume there is given the 
fotlowing description of the performance of a locomo- 
tive which had been ordered for the Philadelphia & 
Columbia Railroad, and was tested on its way thereto 
on the Portage road: 

"It was during this year [1836| that a question 
of what power should l>c used on the Hollidaysburg 
level, that had been agitated for some time, was 
settled. As the steepest grade on that level was 
fifty-two feet to the mile, there was a great diver- 
ts 
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sity of opinion as to the ability of a locomotive 
engine to work on the level. The authorities had 
contracted March 24, 1836, with MeClurg, Wade & 
Co., of Pittsburgh, for the construction of a loco- 
motive named the 'Backwoodsman,' for use on the 
Columbia & Philadelphia Kailroad, and as that 
machine was ready for delivery, the Board of Canal 
Commissioners ordered that it be delayed en route 
to be experimented with on the level. Arriving there 
in the latter part of September, it was worked under 
the charge of Messrs. Bridges and Whitney for 
several days, and proved that locomotives could be 
used with ease and economy there. At the first trial 
it arrived at the I lollidaysburg scales from the foot 
of plane 10 in eleven minutes, hauling eight heavy 
bloom cars. Its next trip, with thirteen heavily laden 
cars, occupied twelve minutes." 

The report of J. Snodgrass, Superintendent of Mo- 
tive Power of the Allegheny Portage Railroad, who took 
charge February 15, 1839, stales that there were then 
seventeen locomotives on that road, the largest portion 
of which had been used on the Columbia road previous 
to 1835. These included nine built by William Xorris ; 
one, the "Boston," by H. M. llouton; three, the "Alle- 



gheny," "Delaware" and "Comet," by E. A. G. Young; 
and four, the "Backwoodsman." "Mountaineer," "Cone- 
maugh" and "Pittsburgh," by McClurg, Wade & Co., of 
Pittsburgh, Pa. 

Development of the inefficient and wasteful manage- 
ment, and demoralizing results of improper exertion of 
political influences, which, in the view of the writer, are 
characteristic of government ownership, began almost 
upon the inception of the operation of the Main Line of 
the Public Works of Pennsylvania thereunder. A recital 
of details would be foreign to the purpose, and beyond 
the permissible compass of the present paper, but an 
instance is presented in the explosion of the boiler of 
the engine "Bush Hill," on the Allegheny Portage Rail- 
road. April 23, 1847, a report of which was made June 
10. 1847. to the Committee of Science and Arts of the 
Franklin Institute. Philadelphia, by Mr. Edward Miller, 
a civil engineer of the Pennsylvania Railroad. This 
report is published in the Journal of the Franklin Insti- 
tute, Whole No. Vol. XUV, 1847 (pp. 69-71), and being 
believed to be specially interesting, it is here reproduced 
in full, attention being particularly called to the italics, 
which are those of Mr. Miller, and to his concluding 
paragraph : 
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"John C. Ckkssdn, Ksg., 

Chairman of Committee on Science and the Arts, 
Franklin Institute. 

"Dear Sir:— U|>on the day I passed over the 
Allegheny Portage Railroad, April 23rd, 1847, one 
of the locomotive engines attached to a freight train 
exploded, killing the engine driver and injuring 
severely two other persons. 1 could not, at the time, 
ohtain a correct statement of the facts, as business 
required me to proceed the same night to Pitts- 
burgh. Being at Johnstown on the 4th inst., I had 
an opportunity of examining the wreck and enquiring 
into the facts connected with the explosion, which 
I now send you. to be laid before your committee, 
if you consider them of sufficient im|>ortancc. 

"The locomotive 'Bush Hill' was built by Messrs. 
Norris, and put on the Columbia Railroad April 17th, 
1837. In the fall of the same year it was transferred 
to the Portage, where it has since been in constant 
use. It was a six-wheeled engine, weighing 12 tons, 
being one of the heaviest on the road, used the adhe- 
sion of two wheels, and was considered one of the 
best machines on the Portage. It was generally used 
as a freight engine, but had been running on the 
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13-mile level for some days prior to the morning of 
the accident, with the passenger train. 

"On that day the steam was raised by the fireman 
In-fore breakfast, with the cx|M*ctatiuii that the 
'Bush Hill' would have to take the passenger train ; 
but (he regular passenger engine, which had Ihtii 
undergoing repairs in the Johnstown shops, arrived 
and took its place. But for this change the loss of 
life might have been much greater. 

"The fireman, John B. Davis, states that he tried 
the gauge-cocks before going to his breakfast and 
found the water above the upper cock. He also 
tried them after breakfast, before the engine started, 
and found a full head of water. 

"The engineer of the 'Bush Hill.' James Pat- 
terson, had gone down to Johnstown the night before 
to ask that another person might be sent to run bis 
engine, as he wished to attend a funeral. James 
Barron was accordingly sent up with him by the 
passenger line in the morning to Incline Plane No. 
1 ; but, as the funeral was to take place at the half- 
way house, it was concluded that Patterson should 
run the engine that far. Barron accompanying him. 
The 'Bush Hill' was attached to a freight train, and 
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after proceeding about one-quarter of a mile ex- 
ploded, killing Patterson and wounding Barron and 
Davis badly. 

"The only part of the boiler which gave way 
was the forward flue-sheet, the upper part of which 
was torn front the flanch by which it was riveted 
to the boiler, as far down as the upper row of copper 
flues, which were also torn loose. The remaining 
flues, and the whole cylindrical part of the boiler, 
together with the dome and fire-box, sustained no 
injury from the explosion. The rent followed 
strictly the angle of the flanch, without starting a 
rivet. The rush of steam forward threw the engine 
entirely over, and it fell backward, bending the 
platform against the dome, and crushing the tender 
and one of the tars. The working gear was much 
bent and broken. 

"The flue-sheet was made of two plates, riveted 
together ; the lower one, through which the flues 
passed, being of three-eighths of an inch iron, and 
the upper, one-quarter inch. The upper plate was 
strengthened originally by two stay-bars, both of 
which were broken off, their fractures showing that 
they had given way long In-fore. Xo signs of want 
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of water, nor of overheating, appeared in the flues, 
lire-box or any part of the boiler. 

"The angle of the flanch of the flue-sheet where 
the rent occurred was probably injured originally in 
the bending, as a very bad flaw extends not only 
around the fractured part, but also around the por- 
tion below the flues, which was not injured by the 
explosion. 1 have sent two portions of the flanch, 
by Mr. Power, to the Institute, from which this will 
be apparent. 

"Mr. James Bowstad. the foreman of the Johns- 
town shops, says he noticed last winter that the flue- 
sheets of several of the locomotives, including the 
Bush Hill,' were sprung, and he believes that in all 
these cases the stay-bars are broken. The other 
engines which arc in this condition' are in daily use 
on the road, and they are unable to repair them, 
because there are no spare engines to supply their 
place, lie considered the 'Bush Hill' in good order 
in all othe r respects. He says that he examined it 
the day before the accident, in order to ascertain 
whether a new patch which had been put on the 
dome leaked. The steam was then high, but it did 
not leak of any consequence. James Harron states 
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that when he and Patterson got on the engine the 
steam was escaping rapidly from this patch, and he 
thought it too high, for if was very blue. He did 
not. however, at the time, consider it dangerous. 
Neither Barron nor Davis knew anything about the 
condition of the safety-valve, and they have no recol- 
lection of hearing the steam blowing off at the 
valve. 

"Mr. Power, the Superintendent of the road, 
believes that the valve was screwed down by some- 
body while the fireman was at breakfast, during 
which time the engine stood on the track, tired up and 
waiting for the train, with nobody to look after it 
This is, however, mere surmise : the injury to the 
valve preventing any conclusions as to its condition. 
The safety-valve was two inches in diameter, and 
the scale of the spring-balance would not indicate a 
greater pressure than 1,10 pounds to the square inch 
if screwed down as far as it would go. 

"In conclusion. I will remark that the cause of 
this accident is more manifest than in any explo- 
sion I have had occasion to investigate : the evident 
flaw at the flanch of the flue-sheet, and the fracture 
of the stay-bars rendering an explosion almost in- 
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cvitablc. if any accident or carelessness should pro- 
duce an unusual head of steam. 

"What can be said of the policy which com- 
pels the use of locomotives in such a condition as 
this? for there is good reason to believe that sev- 
eral others are in the same dangerous state. The 
number of these machines on the Portage is entirely 
insufficient to convey the traffic upon it with economy 
and safety; all of them have been many years in 
use, and many of them are engines which had been 
used on the Columbia road until antiquated before 
being transferred to the Portage. 

"Very respectfully, 

"Edward Mii.i.f.r, C. E. 
"Pittsburgh, Pa., June 10th. 1847." 
A resolution of the Hoard of Canal Commissioners, 
dated June 2nd, 1838, directed that two engines be fitted 
to the use of anthracite coal as soon as practicable, pur- 
suant to which a scries of experiments was commenced, 
which were stated by A. MchalTev. Superintendent, Phila- 
delphia & Columbia Railroad, in bis rejmrt of that year, 
to have "produced the most gratifying result." The plan 
first tested was "to attach a fan to the front of the boiler 
of one of the locomotives, and thus create a draft. This. 
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together with some trifling alterations in the engines, 
promised, in theory, to answer a good end, but when 
brought into practice was found insufficient to keep up 
the fire at all times and under all circumstances, as the 
fan could be put in requisition only when the locomotive 
itself was in motion." This having failed, the Master 
Mechanic, Mr. Brandt, suggested placing a fan of a dif- 
ferent const nut ion, immediately in front of the ash pan, 
and driving it by a separate engine. An application of 
this arrangement was accordingly made, the engine having 
a cylinder of a 4-inch bore and 8-inch stroke and being 
placed on the left side of the boiler. 

The performance of the locomotive thus equipped 
was. according to the report, very satisfactory, stress 
being laid upon the fact that the blower was available 
whether the locomotive was standing or moving. The 
report makes the following statement as to the perform- 
ance of the locomotive, the name or builder of which is 
not, however, mentioned: 

"The quantity of coal consumed from one plant- 
to the other (distance seventy-seven miles) with a 
train of twenty or twenty-five loaded cars, is about 
one and a half tons, at four and a half dollars per 
ton. retail price. A train of the same weight would 



require two cords of oak wood, the average price for 

which, cut and split ready for the engine, is four and 

a half dollars a cord, thus showing a gain in favor of 

the coal, thirty-three per cent. Besides, coal enough 

can be loaded on the tank at Columbia, to carry the 

train to Philadelphia, without the loss of time and 

cost of labor, consequent upon stopping and loading 

wood about every twelve miles. 

********* 

The locomotive above described is now perform- 
ing her regular work from day to day. Another on 
the same plan will be ready in the course of ten days." 
The Canal Commissioners' report nf October 31, 
1839. contains that of James Cannon, then Superintendent 
of Motive Power, in which he mentions the purchase of 
three locomotives, built by Henry R. Campbell, of Phila- 
delphia, costing, with lenders. $7,500 each, of which !>,- 
says that they "are machines of the very highest order. 
They weigh thirteen tons and combine great strength and 
jwwer with beautiful finish. Their performance has fully 
equalled all my anticipations." He also refers favorably 
to two locomotives built by I). H. Dotterer & Co., of 
Reading, and to the purchase of an engine with vertical 
hoiler, which had been placed on the road nearly a year 
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before by Koss W'inans, a similar engine being daily 
ex|H*cte<l. lie then refers to the experiment made by 
"the late superintendent" ( Mr. MehalTey ). in the burning 
of anthracite coal, as to which he says that it "did not 
succeed and was abandoned before the undersigned took 
charge of the road." He then describes the plan in use 
under his supervision as follows: 

"The plan now in use is a very small rotary 
attached to the bottom of the boiler which is driven 
by a small quantity of steam taken from the dome. 
The fan is enclosed in an iron casing from which 
the air is conducted through a funnel to a |>erfectly 
tight iron chest, which encloses the whole of the ash 
pan. The air being forced into the chest, it is con- 
stantly working itself through the fire by the power 
of its own pressure and thereby keeps up a constant 
blaze, and an amount of heat equal to all its pur- 
poses. This fixture was first tried upon a new engine 
called the 'James Clarke,' one of Mr. Baldwin's 
first-class machines. It has been making its regular 
trips for about six weeks, and as yet has given no sign 
of a failure. It has drawn very heavy loads at every 
trip and has done its work with more apparent ease 
than when wood was used upon it as a fuel. As a 
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test, the coal was weighed one trip. The engine drew 
twenty-two loaded cars, or one hundred and twenty- 
one tons, and consumed one ton and a half of coal : 
and had it been of the purest quality and well 
selected, the trip could have been made with a ton 
and a quarter, costing about seven dollars and 
twenty-five cents, while the same amount of freight, 
drawn by the same engine, would have required two 
cords of wood, which, including cording, cutting 
and splitting, costs about eleven dollars. This coal 
is from the Pottsville mines, and it is the only anthra- 
cite which we have yet found to answer the purpose. 
I may also state that there is other coal of a similar 
quality, as convenient or more so. that will probably 
answer as well upon trial. 

"There are now five engines upon the road which 
are propelled by steam, generated with anthracite 
exclusively, and it is believed that by the first of 
January all the heavy engines on the road will be 
ready to use it. 

"Numerous experiments have also In-on made in 
the use of bituminous coal. This, when it can be had 
of a pure quality free from sulphur and in masses 
targe enough to prevent its falling through the grates. 
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lias l>ccn found to answer admirably by a very simple 
alteration of the grate bars, Kour engines are now 
using it exclusively. Two are employed in drawing 
the day lines of passenger cars, and two on the night 
lines of passenger and freight cars." 

In the Annual Report of the Commissioners, January 
15. 1841, Mr. Cameron says that the engine contracted 
for with Ross W'inans is similar in principle to the pre- 
vious engine, but entirely different in its proportions, and 
adds: "It is intended exclusively for the transportation 
of heavy trains of burthen ears. It will haul double the 
ordinary train, but owing to its great weight, must be run 
very slowly over the road." 

Prior to the above experiments on the Columbia 
Railroad, anthracite coal is stated to have been burned 
successfully on the Baltimore & Ohio Railroad, in the 
"grasshop|>er" and "crab" engines of Ross W'inans. with 
vertical boilers, the lire boxes of which did not have a 
greater area than those of the engines of the Columbia 
road. In the W'inans engines, the fan was o|>erated by a 
rotary engine worked by the exhaust steam so that they 
were subject to the objection, noted in Mr. Mchaffey's 
report, of being inoperative when the engine was stand- 
ing, although this (hies not ap|H-ar to have impaired their 



jurformance. In view of the successful results in burning 
anthracite coal, re|>orled by the two Superintendents of 
Motive I'ower of the Columbia road, it is remarkable that 
the use of this fuel was not continued, but this does not 
appear to have been done. 

The substitution of a motor -operated fan for an 
exhaust blast, as a means for creating the necessary draft 
in a locomotive tire-box, which had been practiced prior 
to the year 18-?4, has laterly been the subject of consider- 
ation by engineers of acknowledged ability in the design 
of locomotives, and a number of designs for the applica- 
tion of the principle have been proposed. So far as the 
writer has been able to ascertain, none of these has gone 
into actual service, but the principle appears to be a 
correct one. and results of practical value may reasonably 
be expected from its development. 

The liaulage of the sectional boats constituted a con- 
siderable portion of the service of all the locomotives 
which have been referred to, and while such haulage also 
formed part of the service of the larger and more power- 
ful locomotives which superseded them, it was not con- 
tinued for a very long period in the later engines. The 
consideration of the original and following early motive 
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power which lias been herein presented, would, therefore, 
seem to be sufficient in connection with the general sub- 
ject — sectional boats. 



The importance and value of inland navigation upon 
canals and canalized or deepened rivers has for a long 
time been fully recognized, and large expenditures, both 
governmental and private, have been devoted to its de- 
velopment. Economical considerations have determined 
that the dimensions of vessels most desirably adaptable 
for service in such navigation, should be such that they 
would not be capable of haulage over railroad track. It 
is. consequently, while not impossible, altogether improb- 



able that the system originated in the United Slates of 
transferring freight without breaking bulk over a line of 
alternate links of railroad and canal, will be reproduced 
in the future. Nevertheless, it is not too much to say 
that Canvass White's conception, nearly a century ago, of 
such a system rises to the level of engineering genius ; and 
the practical development of that conception into suc- 
cessful operation by his successors, the leading features of 
which, so far as information was obtainable, the writer 
has endeavored to present, evidence those who partici- 
pated in it to have been sufficiently able and ingenious 
mechanics, and energetic operators, to merit that a record 
of their achievements should not be omitted from the 
pages of historical technical literature. 
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R. P. C. Sanderson 
C. Brewer & Co.. Ltd. 
Sue A Krazar, Ltd. 
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Locomotives for Heavy Passenger Service 



THK Krciict pan «f ihf heavy express iMSM'tipT 
service on American railroads is now being handled 
by six-coupled locomotives. During the past few 
years the weights of through passenger trains have 
increased to such an extent that it is no longer possible 
to develop the required capacity in locomotives having 
only two pairs of driving wheels, except where grades 
•ire very light and conditions are most favorable; and 
the building of four-coupled locomotives for heavy 
passenger service has practically ceased. 

A six-coupled locomotive designed for service on 
lirst-class track can safely carry sufficient weight on 
driving wheels to develop a tractive force in excess of 
40.000 pounds, without using a ratio of adhesion that is 
below the limits of good practice. 

Two types of six-coupled locomotives are used in 
passenger service, the Ten-wheeled (4-6-0) and the 
Pacific (4-6-2). The latter type is preferred for heavy- 
work, as space is available for a firebox of any dimen- 
sions required, and the steaming capacity is high in 



proportion to the adhesion. Such locomotives, with 
driving wheels exceeding six feet in diameter, have 
successfully replaced Atlantic (4-4-2) type locomotives 
in handling some of the fastest trains in this country. 

Where service conditions are so severe that Pacific 
type locomotives cannot develop the required capacity, 
the Mountain (4-8-2) type is preferably used. This 
type is also well fitted for heavy passenger service where 
wheel-loads are limited by track conditions, and loco- 
motives of high tractive force are required. The wheel 
arrangement of the Mountain type is suitable for fast 
running, and the Ixiiler power is ample for severe service. 

The largest passenger locomotives, when working at 
full capacity, consume more coal than can be fired by 
hand; and mechanical stokers are being used, to an 
increasing extent, in this class of work. The use of 
superheated steam in heavy passenger service has be- 
come practically universal, and all the locomotives illus- 
trated in the following pages are equipped with super- 
heaters. 
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THK BALDWIN LOCOMOTIVE WORKS 




BaMwin Class IO-.t6-l>. 612 

CYLINDERS . . 
Valves 

BOILER — Type 

DUmrtrf 
Working 
Furl . 
Firebox — Length . 

Width . 

Drfith. front 

Depth, back 
Tubes— Diameter 

Numrier 

Length 



Puton. 12" iliam. 

Wagon top 

200 lbs. 
. Soft coal 

io;v 

. 6ft" 
. "0«," 

5V and 1" 
J»; 2". I"W 
. . . IS'O" 



Ten-Wheeled Locomotive 

for tbe 

Georgia Southern and Florida Railway 

Code Word— REFACHAIS 

GENERAL DIMENSIONS 



Iftn WW fwMftmi 

Heating Surface — Fircho* 
Tubes . 

Total .... 
Su p« lien ler 
Grate area 

DRIVING WHEELS— Diameter 
Journals, main 
I ' im.. I- others . , 



TRICK WHEELS— Diameter , 

Journals Iff" 



16* K). ft. 
2100 so,, ft. 
226« s<|. ft. 

462 M|. ft. 
49 M|. ft. 

. . 6»" 
10" I 12" 
9" I 12" 



Gauge V »H" 
Tractive Force, il.OOO lbs. 



3S" 
l 10" 



WHEEL BASE-Driving . 
Total engine 
Total engine and tender 

WEIGHT— On driving wheels . 
On truck 
Total engine 
Total engine and tender 

TENDER— WhceU. diameter 
Journal* , a » 
Tank capacity , . 
Fuel capacity 



IS' 0" 
2S'I1«," 
tT 4" 

147.200 lbs 
4S.0J0 lbs 
. 102.250 lbs 
JIO.OOO lbs. 

. . . 31" 

SM" i io" 

7500 IT. S. gala. 
12 tons 
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Baldwin Clat* 10-Jft-D. 191 
Railway Company's Clan G-O 



CYLINDERS 

Valve* . 

BOILER — Type . 
Diameter . 
Working lircwlte 
Fuel . 

Fircbo* length 
Width 



l>cplh. front 
Depth. iMbck 

Diameter 
Number 
Length 



12" i 2«" 
Fitton, 14" diara. 



Wjgon top 

. . ll T ' 
200 lt,« 
Soft coal 
102" 



. . rr 

5H" and 1" 
5»»". *>; 2". 212 
. . 15' O" 



Ten-Wheeled Locomotive 

for the 

St. LouU Southwestern Railway 

Code Word RKFAt HIEZ 

(iENEKAL DIMENSIONS 

BOILER — ContiniuJ 

Heating Surface — Firebox I7J »q. It 

Tun** .... 22U *q. ft. 

Firebrick tube* 16 *q. It. 

Total .... 2474 *q. It. 

Sutiet heater 5J2 iq. ft. 

Grate area 49.6 tq. It. 

DRIVING WHEELS — Diameter 69" 
Journal*, main , . x II" 

Journal*, other* ... 10" x IJ" 

TRIM K WHKKI-S-Dto«ie(»f . W 

Journal* .... 6"xlJ" 



Guuge 4 - 8H" 
Tractive Force. JJ.400 lb*. 



WHEEL BASE — Driving 
Total engine 
Total engine and rentier 

WEIGHT— On driving wheel* . 
On track 
Total engine 
Total engine and tender 

TENDER — Wheel*, diameter 
Journal* . . . 
Tank capacity 
Fuel capacity 



IS'O" 
W 1" 
. tt'Sii" 

I6].200lh*. 
44.200 lb*. 
209.400 lb*. 
JHG.oOO lb*. 

. 

6" z II" 
9000 U. S. gal*. 
IS ton* 
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I 



BaklHin I la.. IJ-36-VD. » 
cylinders 

BOILER— Tyia- 
Diameter 
Working pre»«urr 
Hurl . . 

Lenin h 
Width . 
Depth, (rout 
DlitlL hack 

Tulir. Uumrter 

Number 



. »l" X .'6" 

ttmm. n" <it»m 

Walton lop 
64" 

im 

Soft coal 
<*'.' 
66'," 

and f 

1". IM 



Pacific Type Locomotive 

lor Ibr 

MUsl.ssippi River and Bonne Terrc Railway 

Code Word— REFACIIX HSI 

GENERAL DIMENSIONS 

BOILER— ('•■Miaar*' 

lli-atlim Surface— Firebox 151 an. ft 

I "»■' «|. H 

Tol.il 14IJ*C|. ft 

Superheater 53* wi. ft. 

Gfitt ureu 44 .1 ftfj. ft 

0HIV1NC. \\ HEELS— Diameter 64" 

Journal. «" » II" 

THICK WHEELS- Front diameter W 
Journal. . Hi" i 10" 

Back, diameter 40" 

Imimui. ii" 

WHEEL BASE— Drivini II 1 0" 

Total i-nvnr . W 10" 

Toi.il eitittne and lendrr 3ft' I" 



l.auflr 4* »' j" 
Trartivr Kor.r. ju.omi I).. 

WEKillT— On drivint mheeU I J I 400 II,. 

On truck, from M.SMHm 

On truck, back . m mmiii.. 

Total eniunr IWO.With. 

Total cimine ami lender 2w.nou lh. 

TENDER — WhcrK diameter . . MP 

Journal* 3" x «" 

Tank capacity *ooo I". S cal* 

Furl capacity la ton. 

SERVICE CONDITIONS — Rail* 75-flO lb. , 
curvw M dnrrm, maximum trade I * i« i 
cent. Ctirvea arc not compen*ated on 
cradei Sliarpt'M curvr on maximum ar^d.- 
■ dearer*. 
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THE BALDWIN LOCOMOTIVE WORKS 




llaUluln < la*, li •.««-', L>. IW 

i MINDERS IT 
Valrr» . IN .too. li" 



% id" 
d tain. 



HlltLKK Tv|»' 

Uiamrler 

Working - --ufr , 

Kim-I 

Firc-hoi -l-rnicth. total 

LrtiKlh of Efatr . 

Width 

:••:•< • 1 ■ " • • 
Dri'lh. hark 
Tubr» — Diamrtrr 

N i ill.- - , 5 1 , 

Lrnith . 



Straight Inf 



jmi li . 

Soil I 

*j" 

J6" 
n7 V 
Hit" 
• and r 
". 24, P. IT] 
If .1" 



S«. 



Pacific Type Ltjcoitiotivc 

for Ihr 

New Orleans and Northeastern Railroad 

Cuds Won! KEFAtioTEK 

I iKNERAI. DIMENSION^ 



III III. KM t <mnm*U 

Heating Surlacr — Kilrlmx 
Tulir. 

Firebrick tulie* 
Total 

Super hraler 
Orate arm 
DRIVING WHEELS — Diameter 
Journal*, mom 
Journal*, other* 
TRITE WHEELS Float, diameter 
Journal* • 
Ra>k diameter . , 
Journal* 



ITI 

uu 
ft 

!.«7.l 
516 



••| ft 

tq.it, 

*q.H 

K|. II 
M}. 1*1- 
Kl.ft 

» II" 

X II" 

Si" 

1 II" 

4t>" 

x ir 



laalltti* 4' »S" 
TWtivr For.e, IJ.W ll». 

WHEEL BASE l*ivin» . 11" n" 

Total engine . )!' II" 

Total engine and leniler , . tf 0 ' 

WEI(".IIT- <>n driving wheel* . IJ0.S00I1B 

On truck, (real . 4.i.mnir» 

On triK-k. back . l_>.4<Xllb» 
Total engine . !Oft.<l» lh.. 
Total i-nttmp and lender , J52,rjuO lh, 
TENDER Wheel*, diameter . .to- 
Journal* ... S 1 *" x W 
Tank caaadty :woi" s mi-. 

Ellrl calKKitV . t4 li ii 

SERVICE C'I'NDITII INS— Rail* 75 pound. r« i 
raid; curve*. 0 degree*.; grade*. I tier cent. 
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Pacific Type Locomotive 

for tbe 

Nashville, Chattanooga and St. I .mils Railway 



Baldwin CUM 12 40 >, D. 71 

Railway t'ompnny'* Class K-l-A 



CYLINDKRS 
Valves 

BOILER— Type . . 
Diameter . 

Wnrklllg (frMUfr 

Furl . 

It-.- l«-n«tli 

Width . 

Depth, frnltl 

Depth. Us. k 
1 i. ' ■ Dumrlrf 
Number 
la-nglh 



W.1ROH top 
6ft'' 



Code Word— REFAISANT 



GENERAL DIMENSIONS 



-Fire bo i. 



2.1" x .•«." BOILER— r,>«l,nu/J 
l*i *i<m . 13" dum. HeuungSiirfar 

Tube* 

Fire-brick Iubr< 
Total 

l«5 Mm. SiifMf hriitrr 

Soft m.il Grate area 

IK'." DRtVtNO WHEEL* Diameter 

. Journal*, main 

J4" journal*. other* . . , 

n.l" TRt.TK WHEELS Front, diameter 

Ms" and 2" Journal* ..... S l V 

It; 2". Ml B... .1 .tr-.t. r .... 

• 20* o" Journal* ..... 8" 



ISli 
2o;« 
21 

.'H'>l 

. S»2 
52.4 

KM," 



•a. (t. 

sq. It. 
•q. ft. 
•q.lt. 

-i. h- 

*q (t. 
69" 

X 12" 

i 12" 
. i6" 

X 12" 
. 44" 

i 14" 



Gauge 4'«S" 
Tractive Force. JJ.JSO lb. 



WHEEL BASE — Driving 
Total engine 
Total engine and tender 

WEIGHT On , lrivi.it v.) :. 

I In truck, front • 
On truck, lack . 
Tnul engine 
Total engine and tender 

TENDER— Wheel*, diameter 
Journal* 
Tank capacity 
Fuel capacity 



. . li'O" 
J4' I" 
W 4" 

U1.S00 IV 
•- 400 11... 
IH.o.'O tb*. 
2IU..'MIIm 
J7.VUOU lb*. 

bp'* io" 

«500 V. S. gal*. 

14 Inn* 
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■ 



Baldwin Class 12-40 ^-D. hi 
Railway Company's Ch« F 

CYLINDERS 

V'alvei . . 

BOILER — Type 
Diameter . 
Writ king pressure 
Fuel .... 
Firehos length 

Width . 

Depth, front 

Depth, hark 
Tube* — Diameter 

Number 

Length 



. 2.1" x 
Piaton. 14" iliani. 

Straiicht ton 
70','' 

l«5 llw. 

Sott coal 



75>," 
. . 72«," 

*6>," 
S V »ml I" 
'. 24; 1". IH1 

21/ 7" 



Pacific Type Locomotive 

for the 

Grand Trunk Railway System 

Code Word- REFAISKl'R 

GENERAL DIMENSIONS 

BOILER— CoMiaavJ 

Healing Surface— Flrehni lo.l u\. ft. 

Tubes .... 26JS sq. ft. 

Firebrick tubes Msg. ft. 

Toul ... :x.'6 M|. ft. 

Superheater 5°2 M|. ft. 

tiratearefj • 50.6 ati. It. 

DRIVING WHEELS- Diameter IW" 

Journals . ... 9lj" x Uf 

TRIXK WHEELS Emm. diameter .11" 

JournaU 6 , »"«I0 , 3" 

Hiu k. diameter ... 4»" 

Journals »" > 14" 



Oauge *' HI," 
Trarluc Force. J.I. goo lb*. 



WHEEL BASK Dt.wng . 
Total engine 
Total engine and tender 

WEItJHT — On driving wheels . 
On truck, front 
On truck, back 
Total engine 
Total engine and tender 

TENDER -Wheels, diameter 
Journals 
T.mk i-.i|ucity 
Fuel capacity . 



IJ' 4" 
JJ' 1" 
«!' 3H" 

146.700 lbs. 
••'..«»> lbs. 
J*. 200 lha. 
224.100 lbs. 
J7 5.000 lbs. 

14" 
SM" X 10" 
K0O0 U. S gals. 

10 tons 
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II ,. I., i , Claa. . 4H ',-■> 

Railway Company "a Cutw H-M-H-.H.; 



CYLINDERS 

Valve* 
BOILER— Type 

Diameter . 

v\ulking prewure 

Fu«4 .... 

FirrUn I rngtl total 
Length of grate 
Width 
Urjuh. from 

Depth, back 
Tula-* leiameler 
Number 
Length . 



. II" a M" 
PHton. |t" diani 
Straight tori 

. ' IW Itx. 
Soft coal 
UJ" 



SH". » 



»7" 
M" 
. Si" 
4«>>" 
an<l }" 
i". I»4 
W'O" 



Pacific Typo Locomotive 

for Ihr 

Gentrul of Georgia Railway 

four Hm4 MPJIIHlal 

GENERAL DIMENSIONS 



BOILER— CoaoaiiraJ 

Heating Surface — Firebox 
Tubea . 
Total 

Sutter heater 
Orate area 



DRIVING WHBRU 
Journal* 



Diameter 



16J aq. ft. 
.'51* aq. ft. 
iMOaq.fl 
60S aq. ft. 
. 50.6 aq. ft. 

10" > 11" 



TRICK WHEELS— Front, diameter US" 

I i r T ■• I- li' r X |}" 
Mailt, diameter . 4»" 

Jouraala ' Ml' 



111 



t.allgr 4' R 1 j" 
Tractive Force. .I4.;oo lb< 



WHEEL BASE— Drivi«t 
Total engine 
Tulal ni nine and lemlrr 

VrZIGHT— OH driving wheel* 
itn truck, front , 
On truck, back . 
Total engine 
Total engine anil lender 

TKNDKR -Wheel*, din meter 
Journal* 
Tank capacity 
Fuel capacity 



11' O" 
. II' 6" 
. M'«V' 

I m.ono it.. 

4J.IMJO lie. 
46 BOO II . 

2M.6O0 lb* 
I6J.000 Mm 

. J.»" 
«'/' X 10" 
7500 IT, S. cal. 

l.ttuni 
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Baldwin Chit 12-40 '4 D. 101 
Railroad Company ! CIom F-4 

CVUNDBM 

\ aire* 
BOILER — Type 

Diameter . 

Working preraarc 

Furl 

I'll, Ik,, ! . ||||tll 

Width 

Depth, front 
Depth, back 
Tuba — Diameter 
Number 
Length 



. U" i In" 
I'Utao. 14"dlam. 
Conical aagon top 
. 7«T 
200 lh«. 
Soft coal 
inn '„" 
JM," 

J.>," 

5 V and 2" 
.»«,". Jo: 1". 117 
. t*' }" 



Pacific T\|H' Locomotive 

for the 

Atlantic Coast Line Railroad 

Code Word — REFAJO 



(. i:\ERAL DIMENSIONS 



Hlltl-KK : . .!.',.!:,. i 

Heating Surface — Firebox 
Combustion chamber 
Tube* 

Firehrick tube* 
Total 

Superheater 
Grate area 
DRIVING WH EELS— Dig BMtcr 
Journal., main , . , 
. Journal*. other* . . , 

TRICK WIIKKt-S-Froni. diameter 
Journal. , 

H.M L ill t-ll- n r 

Journal* 

11 



-'i'i - i ii. 

«6k|.ft. 
1.11,= „, II 

J6..J ll. 
■ 'f.., II 
TV] tc|. ft. 
Jft.S M|. ft. 
6»" 

►OH" > Hi" 

tl'i" z 12" 
IP." 
ft" x 10'," 
44" 
»" x 41" 



Gauge 4' «'x" 
Tractive Force. J7.000 lb.. 



U IIF.KI. BASK- Driving . . 

Total rnKine 

Total en m tie and tender 
WEIGHT— f)n driving wheel* . 

On truck, front 

On truck, hack 

!-il engine 

Total engine and tender 
TF.XDKR — Wheels, diameter 

Journal* 

Tank capacity 1 
Fuel capacity . 
SF.RVICK CONDITIONS— Rail., 
yard . 



. . 1.10" 
U* 0" 
»7' 2>," 

isi.osoiim 
.M.;ooih«. 

41.10011m. 
I4MM ll>< 
402,700 lb.. 

J6" 

*"xii" 

1000 V. S. gala. 

12 ton. 
M pounds per 
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Baldwin Claw 12-41-M-O, 71) 
Railroad Company * llnu M 

CYLINDERS . . 24 

Valve* Pi.mn. 12' 



Pacific Type Locomotive 

for the 

New York, New Huven and Hartford Railroad 

Cixle Wot. I Kl l- Vl_SADO 

general dimensions 



■ 2»" 
dlam. 



BOILER— Type 

Diameter . 
Working preawre 
FueJ 

Firebox — Length 

Width 

Depth, front 

Drirth. back 
Tube* — Diameter 

Number 5ly 

Length 



Stniilht lop 

. . 52'' 
200 lb* 
Wift coal 

tout" 

"ft 
. *i" 
Sty" and 2»t" 
It; J',". IM 
. . 21'*" 



BOILER -Conli.ara' 

lleuling Surface— Firebox 194 *q. It. 

Tube. JIM *q ft 

FiietirU-k tube* 29 »q. ft. 

Tout . .U5dq.fl 

Suiierneater 7J0*q.ft. 

Grate area 53.5 *q. ft. 

DRIVING WHEELS.— Diameter 79" 

JournaU . . 10" i 12" 
TKl I K WHEELS— Front, diameter . 3*4" 

Journal* . . irlUr 

Hack, diameter 51" 

Journal* . . »" X 14" 

u 



Gauge 4' »' j' 

Tractive Force. J4.M>0 lb*. 



WHEEL H ASK -Driving . 

Total engine 

Total engine and tender 
WEIGHT — On driving wheel* 

On truck, frou . 

On truck, back 

Total engine 

Total rngtne and tender 
TENDER- Wheel*, diameter 

Journal* 

Tank capacity . < 
Fuel rapacity . , . 



. 14" I" 
. .fS'JV 
aJ' 4 V 
15-l.lOOlh. 
49.100 lb*. 
44. 000 lt» 
246.200 lb*. 
. 365.000 lb* 
. J6H" 
*H" * 10" 
6000 L\ S. gal*. 
. I> ton* 



SERVICE t (IM)ITIONS— Curve*. 20 degree* 
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Baldwin Class 12-JH-U-D. 47» 
Railway Company's Class E-2-A 



CYLINDERS 
Valves 

BOILER— Type . . 
Diameter . 
Working |*ihur 
Fuel . 

Firebos— Length 
Width . 
Depth, front 
Depth, buck 

Tuba — Diameter 
Number 
Length 



UK** IB" 
Puton. 12" dram. 

WllgOII tnp 

. 74'' 
.«>»> I- 
Soil coal 
IIXH," 

64M" 
. 711'," 

MM" 

and 2" 

I 2". 222 
. 20- I" 



Pacific Type I-ocomotive 

for the 

Norfolk and Western Railway 

Code Word— REFASHION 

GENERAL DIMENSIONS 

BOILER — Conlimud 

Heating Surface— Firebox 192 aq.lt. 

Tubea i <t 

Total .... M59 ai|.(t. 
Superheater . 756 aq. ft. 

Crate area 4-4.7 aq. ft. 

DRIVING WHEELS— Diameter 70" 
Journals ill* ; " x 12" 

TRUCK WHEELS — Front, diameter UP 

journal* SH" « l°" 

Back, diameter .... 42" 
Journal! *" a 14" 

a 



Gnuge 4' »M' 
Tractive Force. 34.400 Ho. 



WHEEL HASE-Drlving 

Total engine • 

Total engine and tender 
WEIGHT— On driving wheel. 

On truck, front . 

On truck, bark , 

Total engine 

Total engine and lender 
TENDER Wheels, dlametci 

Journals , . 

Tank capacity . 

Fuel capacity . . 
SERVICE CONDITIONS— Cnrv 



32' 10W" 
64' «H" 
. I r.l.nsu lbs. 
. JO. 200 lbs 
46.200 lbs. 
249.250 lbs. 
. 420.000 lbs. 

ii" 
SH" * 10" 
9000 V. S gab). 

. 14 tons 
es. 16 drgreca. 
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lt.il.loih I 'U. II »»•>« I). 1.4* 
Rmlrmid I iimiutiv '• t'ltm K*. 

rviJKomi 

Viilve* . 

ikhiih rn» 

i 'i .1 .' , 

■Ai'lkum |>tr«iurr 

FuH 

Filrtm*. 1-rttKttt. Iirt.ll 
1 4*11111 ll uf grate 
Uldlll 
I l, ■ I (I.M.I 
I >• ■•< ll. I'l. k 

E . i ' - h .i i. 

\umlirf 

I - M ... t. . 



. UP « If 
llilun. IS" dl.un. 

ll 1 ' 
IH II. • 
*iill . .ki] 

1 1ft V 

<I6" 
M4'." 

. I»" 
*4" 

iH" mi r 
i*.". i". i»« 
Mr 6" 



I'acilir Typr l-oi-nmiilivc 

tm IM 

Chic-afto Great Western Railroad 

lode Word -REFASTEXKD 

GENERAL DIMENSIONS 



III III. I K r.iMriuieJ 

llriilink Sllrlmr FirrUi\ 

I I.I.I • . 
Kirp*triilt tulwi 

I 1 1.. I . 
Ninwlhfttlrr 
' il .i'i <r ' i . 



lUaq.ft. 
.1474 an. ft. 

IS aq.ft 
17.41 >ii| ll 
7«I4 IB. ft. 
*6 «|. fl. 

IIKIVIM. H'timj Diameter «J" 
JmirnaW. main II" x 11" 

I mi :- oilier* *>" x 11" 

TmTKWHnCU Front, diaim-ler .1.4" 
Jimrnal* ft" x 10" 

lM k .lui-nrtcr SI" 
Journal* »"»I4" 



Tractive I'of.r, IB. TOO lb«. 



WHEEL BASK -Drivins 
Total rtitine 
Tirt.il ermine and tender 

WEICHT On Hiinni wheel, 
tin truck, front 
t hi truck, back 
Total engine 
Total encine and tender 

TENDER— WlieeU. dumeicr 
Journal* 

Tank capacity . 

Fuel . i.'.i i- ■. 



. . II' ri- 
lS* *" 
ft* - ll" 

151.400 lh. 

UVMDm, 

. S1.4O0 III- 

.'t7tno lb* 

110.000 11),. 

. J*" 

. 1«" 

nam I' s tatti 
II ton* 
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Bildwin I i ... I > t\ I), 7* 

Railroad Cnrni>on> '» CLi» !*J 

CYLINDERS . J7" i 211" 

Valve« Piiton. II ' Hum 

H'>ILKR-T>pr .... Wacontoi. 
Diameter 

Working i.rewurc mi) Mm 

Fuel . . Soft coal 

Fireoot— Length lorn," 

Width Tit'," 

I >■ • i ' »t>." 
pmk, hack 

Tube*— Diameter J'»"and2'i" 

Number .14: IV. -'«<> 

Length IK' n" 



Pacific Type locomotive 

for thr 

Chicago, Burlington and Quincy Railroad 

Code Word RKFAI TII.MT 

GENERAL DIMENSIONS 

Ilmtinit Surfaiv Flrrlxi* J.1.1 tq. fi. 

Combustion chamber 59tq.fl. 

Tube* W!i «t. ft. 

Total .1.464 K|. ft. 

Sui>erheiiter 751 «q. ft. 

('.rule arm , 5R.7 n, ft. 

DRIVING WHEELS— Diameter 74" 

Journal-, main It" x 12" 

Journals. other* 10" « 12" 

THI CK WHEELS— Front, diameter 47<»" 

JournaU .... <■" > 11" 

Back, diameter 4(1*4" 

Jonrnali «" » 14" 

15 



tiiitifir 4' 

Tractive Force. 42.200 RtfJ, 



WHEEL BASK DriVina: 
Total Mlsiw 
Total engine anil tender 
WEIGHT-" tin driving wheel, 
tin truck, front 
1 hi truck, back 
Total engine 
Total engine and lender 
TENDER— Wheel.. diameter 
Journal* 
Tank capacity 
Fuel capacity 



11' V 
JV »«»" 
W 4" 

1.1 '.HI |,, 

49. MIO lb*. 
tX.HH) II.. 

M»,Mtlfc<i 

uMoa «... 

J6" 
JU», |0" 
11200 K S. pb 
II ton« 



SERVICE CONDITIONS Curve.. 21 ilrgree.. 
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Baldwin Class 12-40- t»-D. IS 
Railroad Company*! Clan K-J-C 

CYLINDERS 2»>V'»J6" 
Vulvea PUton. 14" dum. 

BOILER— Tvi»- .... Wagon lop 

Diameter '1 

Working prcassire 200 II* 

Furl ... . Soft f".il 
Firebox-Length IS?. 1 *" 
Width .... 
Drpth. front . "2" 
Depth, krt «<" 
Tubes— Diameter S'»"andl>»" 
Number Mf. «; ij*V"S 
Lnillli "' 6 " 



Pacific Type Loco m o ti ve 

for tor 

New York Central Lines 

CodeWori REFAUCHONS 

GENERAL DIMENSIONS 

Itilll.l-R < ..hiiiik/J 

lleulilli Surfaee— Firebox JIM so,, ft 

Mi-. . JI9J an. ft. 

Firebrick tubes JO so, ft. 

Total 3417 M|. ft. 

Superheater (OJaq. ft. 

Grate area M S m. ft. 

DRIVING WHEELS— Diameter 7V 
Journals, main 
I 1 ■ ' i ' ' ■ other s 
TRUCK WHEELS. Front, -iiametrr 
Journal* 
H.I. k. diameter 
JournaU 



HI',' 



»HI' 

r 



> 14" 
I 12" 

. J6" 

> 12" 
Ml'," 
x 14" 



Gauge A'»H" 
Tractive Force. JO.900 lb. 



WHEEL BASE — Driving 
Total engine 
Total engine and lender 

WEIGHT On driving wheel* 
On truck, front 
On truck, back 
Total engine , 
Total engine and tender 

TENDER Wheel., diameter 
Journals 
Tank capacity 
Fuel capacity 



. M* 0" 
Jo' 6" 
. 67' 10" 

ITI.WOlt.. 

S0.I5O lbs. 

47.000 lbs 
26V.JSO Ins. 
418.000 lbs. 

. Jo" 

. ■--,*•« 10" 

7SO0 C S. gals. 
12 tons 
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Baldwin Cbus 12.46 '< -D. 176 
Railway Company'* Class P-1 

CYLINDERS 26" a 28" 

Valves Piston. 14*' diam. 



BOILER — Type . 
Diameter . 
Working prcasurr 
Fuel . 

Firebos — l-cngth 
Wi.lth . 
Depth, tront 
Depth, back 

Tubes— Diameter 
Number 
Lenctb 



5'.". J4 



Wuoi '"r> 

74V' 

iks Ba 
Oil 
114'." 

75'," 
X2" 
674" 
and I" 
2". 242 
20- 6" 



Pacific Type Iyocomotive 

lot the 

Texas and Pacific Railway 

Code Word— REFAZEDOR 

C.KNKRAL DIMENSIONS 

BOILER <i«tt«««J 

Keatini Surface— Fireboa . . Il6aq.lt. 
Tube* .... MM an. It. 

Total .I780aq.lt. 

Superheater 844 aq. It. 
Cirate area . 59.6 aq. ft. 
DRIVING WHEELS— Diameter . 75" 

Journals, main . a . 12" x 12" 

Journal*, others . . 10 l a " x IJ" 
TRITK WHEELS— Front, diameter JJ" 
Journals ..... 6*-a"*12" 
Hark, diameter .... SI" 
Journals '.'ill 

17 



Gauge 4' »>•," 
Tractive Force. 40.400 lbs. 

WHEEL BASE— Driving . . .11*0" 

Total engine .14' 7" 

Total engine and tender 71' 5H" 

WEIGHT— On driving wheels . 17J.J60 lbs. 

On truck, front .... 48.140 lbs. 

On truck, back 5 .l.5M> lbs. 

Total engine 275.0*0 lbs. 

Total engine and tender 450.000 lbs 

TENDER — Wheels, diameter . JJ" 

Journal* . . , 6" a II" 

Tank capacity, water . . 4000 U S. gals 

Tunkc.ipacily.0ll . .1200 It. S gals. 

SERVICE CONDITIONS— Curve*. 18 degrees. 
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Pacific Type Locomotive 



Bai.iv,,,, am U-U-H-O. wi 

I Company's Class P-S 



Baltimore and Ohio Railroad 

il'nlted State* Railroad Administration Standard Locomotive. Class 4-6-2. A * 
Code Word— REFECTOIRE 

GENERAL DIMENSIONS 



CYUKDSM 

Valve* , 

BOILER T\|«- 
I 1 .1 ' i t • 

Working pressure 
Furl . 

Fifi'tnis. t. ii.' I 

Width 
Depth, front 
l)i-l>th. ha, k 
Tubes— Diameter 
Number 
I • 1 1 .: ' 



l*i>lon, It" diam 

Conical wagon top 
. 76" 
J00 tlj.. 
S,ll , 
lit'." 
MV 

SI./' and ."»•' 
Hi ."»". IH» 
. 1°' n'" 



BOILER— (<,«i«»r,/ 

llcalin* Surfme Filelioi 

Combustion chamber 
Tubes 

Fitemi. I nil.,-. 
Total 

Superheater 
Orate area 
OKI VI SC. WHEELS— Diameter 
Journal*, main 
journal*, rrtbrrs 
TRUCK WHEELS— Front, d.ameler 

Journal* 

Back, diameter 

Journal* •-'•*• s 

18 



<*auge 4' « l t" 
Tractive Force. 40.700 lb*. 



WHEEL BASE -Driving 
I OA «| ft. Tntal engine 

M aq. ft Total engine and tender 

m;>«| It WEIC.HT- On driving wheel. 

27 iq.it. < In truck, front 

IMIgq.ft. < in truck. Inck 

T°4 «| ft. Total enaine 

A6.7 M|. ft. Total engine and tender 

7 1" TKN'DER — Wheels, diameter 

I I" I I I" I I IM-...1. 

10"* I J" Tank capacity 

1 1" Fuel capucity . 

A'," x I--" SERVICE CONDITIONS— Lrxwmotive dr..*ned 
4 1" far 115-foot turntables. 19 dearer curves anil 

. o" * 14" : tier rent wades. 



. 12/ O" 
. J*' II" 
70'?','' 
167.100 lh.. 
54.140 lb*. 
34.5JO lb*. 
27S.770 lb* 
467.. MIO II,. 

J»" 
6" x II" 
10.000 V. S gals 
16 ton* 
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Pacific Type Locomotive 

lor thr 

Carolina, Clinchfield andOhio Railway 

Code Wotd-REFECTl RAM 

Baldwin Cliua I 244-', D. 14.' 

Railway CrawM) . ( la.. r>.J < .F.NERAI. DIMENSIONS 



CYLINDERS .... 25" « .14V BOILER— OmHm**< 

Valvr* . Fiaton. IS" dlam. llmUnti Surface — I h'iui ffriM|.lt. 

iii.. i;m «q. ft 

1101 I KK T\i»- Wafon ton Flrenrkk tubrt Mtvi li 

Diamrtrr ... . ;n" Total MM an., (t. 

Wo f M m prMMTl 2nt)1b- Suprrbrulrr . QM mi. ft 

Furl . Soft coal (*ratr area. .Vl.ll mi. ft 

Firebox— Lrnilth I04t<." DRIVINC, \VI I EELS — Diamrtrr W 

WIM 3I»»" Journal., main III," < II" 

Drpth. front .... 8I'»" Journals, othrrf II" x l.t" 

Ik •• i TRICK WHEELS— Front, diamrtrr 11" 

In'.- Dumrtrr M > "and2V Journal* »•»" l 12" 

Number iff, M; Ifcj * III Back, diamrtrr 4»" 

Lenii«.h Jl'r Journal* .... *" x 14" 



10 



Ommv 4' H 'j" 
TfartJvt Four. 4i%moiiM. 



WHEEL H\SE Drivinii 


. . i rrr" 


Total Mghat 


. . Br r 


Total rncine and trndi'r 


**V •>', ' 


WEII'.IIT— On driving wbrrl* 


liA.UQOIIx. 


On truck, frtmt 


ujoo »•<■ 


On truck, tun k 


M.ltWlb*. 


Total eniiin,- 


2 HO., MM) lb*. 


Total cuiemr and Irtulrr 


4 n.mio lb. 


TENDER— Whrrlii. diamrtrr 


Mi" 


Journal* 


I IO" 


Tank rapacity 


. HOI in n K 


Furl i-ntKM-ity 


14 tout 



SERVICE COXDmON'rl r«.r., Ilidiatrr. 
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Baldwin Cla»» 12.46-M-D. IM 

CYLINDERS . . 

Valve* 



BOILER— Type . . 
Diameter . 
Working prewire 
Fuel 

Firebox— Length 
Width . 
Depth, front 
Depth, bock 

Tube* Diameter 
Number 
Length 



. 26" x 2S" 
Piston, U" diam. 

Wagon top 
. . . Ti" 
210 It*. 
Kme anthracite 
1261a" 
. I0»' 4 " 
. 

tOH" 
' and 2" 
2". 252 
, IV 0" 



iH". M 



Pacific Ty|K" Locomotive 

for the 

Central Railroad of New Jersey 

Code Word— REFEGADA 

GENERAL DIMENSIONS 

BOILER— C'oMiaarJ 

Heating Surface — Firebox 236 »q.. ft. 

Combuuion clumber 67 «i, ft. 

Tube* . mini ft 

Total .... 3757*0,. ft. 
Superheater NI6 aq. ft. 

Grate ana 94.8 aq. ft. 

DRIVING WHEELS— Diameter 79" 
Journal*, muin . . lfM N I 14" 

journal*, others . lo'^"xl4" 
TKl'l'K WIIKF.LS — Front, diameter K." 

Journal* 6tj"xl2" 

Back, diameter 48" 

JournaU 9" i 14" 

20 



Gauge 4' *S" 

Tractive Force. 42.770 It*. 



WHF.KI. BASK Driving 
Total engine 
Total engine and lender 

WEIGHT— «m driving wheel* 
On truck, front 
On truck, back 
Total engine 
Total engine and tender 

TENDER — Wheel*, diameter 
Journal* . 
Tank capacity 



. ir io" 
w §*• 

. 72'0J»" 

IM, 400 lb* 
S0.600 lb*. 
59.400 lb* 
291.400 lb*. 
460.000 lb* 

. . 36" 
. *"» II" 
9000 U. S. gal*. 



Fuel capacity 12 I 

SERVICE CONDITIONS— Curve*, 12' 6'. 



rM«-iiri-7c\-( 
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Pacific Type Locomoiive 

for the 

Richmond, Fredericksburg and Potomac Railroad 

Code Word— REFELLEBAT 



Baldwin CUm I 1) Ini 



CYLINDERS 
Valve* 



BOILKR— Type 
Diameter . 
Working pressure 
Fuel . 

Firebox — Length 
Width 

Depth, front 
Depth, back 
Tube*— Diameter 
Number 
Length 



2b" * tf 
Platon. 14" diam. 



Wagon top 

. to~ 

200 lbs. 
Soft coal 
IMS" 

HM" 
M" 
671," 



V. 1M 

W 6" 



GENERAL DIMENSIONS 

BOILER (unl.nurd 

Uniting Surface— Firebox 232 *q. ft. 

Tubes . 3942 tq. ft. 

Firebrick tube* 31 so., ft. 

Total ... 4 Jus hi. ft. 

Superheater . °J5 *q. ft. 

Grate Area 66 7 tq. ft. 

DRIVING WHEELS— Diameter M" 
Journals Il>," x 13" 

TRUCK WHEELS— Front, diameter JJ" 

Journal* 6" x 10" 

Hack, diameter .... 42" 
Journal! at," x 14" 

21 



Gauge 4' »H" 
Tractive Force. 47.300 lb*. 

WHEEL BASE— Driving . . . 13' 0" 

Total engine ... 34' I" 

Total engine and tender . 72' 4" 

WEIGHT (Eotimated) — 

on driving wheel* . . iBit.ono tt.«. 

On track, front .... JJ.OOu lb*. 

On truck, back . . . SJ.nooib.. 

Total engine 2VJ,onolhs. 

Total engine and tendrr 472,000 lb« 

TENDER— Wheel*, diameter . 3.1" 

Journal* 6" x II" 

l ank capacity 10.000 U. S. gal*. 

Fuel capacity 15 ton* 

SERVICE CONDITIONS— Turntables. SO feet 

long; curve*. 303 feel radius, 
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Piicifir Type Locomotive 



Baldwin l la« li-tk-', i), in 

CYLINDERS 
Valve* 

KMLKR— T>pe 
l>ian>rter 
w -in.: i*c»*ute 
Fuel 

Flreho* — Length 
Width 
Depth front 
IVpth. luck 

Tulle* Diameter 

N'UOltief 

Length 



J6'," * Hf 
I'l.lon, IJ" .Hum 

Wagon lop 

. . To'j" 
;nn it.. 
Soil coal 

IMV 

JO" 
. Wl'i" 

. . . :»•••■ 

Iff" and l>t" 

. . iro" 



St. Louis-San Francisco Railway 

(•on. \vi»d ununo 

(iKNKR.M. DIMKNSIONS 



luill-KR <<J«Jll<««i 

Heating Surface — I rel*.\ 
Tube* 

Flrehrlck tube* 
Total 

HfSfiHMtf 
tirnte area 

DKIVIM. mmU- Diameter 
Journal*, nulti 
Journal*, other* 



TRUCK WHKEI.S-Krotit. diameter 
journal* 
Bark, diameter 
Journal* 

22 



Ml *.i ft 
Win -i II. 

.VI .11 (I. 
I KM - ; ir 

MA »., It 
6J.J (■> ft. 

rj" 

II" I U»*J" 

ii" x ii'," 

H" 
12" 
4J" 

<J'," < up 



Mi" 



Gauge 4' H'i" 
TlK4l< Force. 4S.S0O ll» 



WIIF.KL BASE Driving 

Total engine 

Total en hum- and tender 
WEIGHT ilC.timaie.il— 

On drivinit *»heel* 

On truck. Ironi 

On truck, back 

Tim a I engine 

Total engine and tender 
TKNDE H -Wheel., diameter 

Journal*. 

Tank capacity 

Fuel capacity 

m:r\ ICE CONDITIONS — curve*, io .u-grre* 

Locomotive dciigtwd to traverse curves ot 
l« ■ 



U* 0" 
. . JTII" 
II' V 

i«n.;on n,. 

4S..VJ0 It.. 
60.000 lie. 

iM.oon lb) 
4k;.w»iu 

iS" 

6" I II" 
10.000 f S. gal*. 

I* ton- 
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Baldwin Cla»» li-41', D. 161 
Railway Company'* Oa»* Hint 

< .l.lNOHKS 
Yalvea 

HOII.F.R-Tvpr 
Diametrf . 
Workinu preamre 
Furl . 

F- rrrlxjx — Lcnitlh 

Width . 

Depth, front 

IXrplll. Iw.k 
Tube*— Diameter 

Numbrr 

Lcnith 



I'Uton. 13" diam. 
\Viifli>n Ml 

. :»" 

.'■«> Ml 
Soil ctnl 
114" 

H4'," 

M" 
. 75" 
«'," and i'," 
Ml ,'*. fll 



Pacific Type Locomotive 

for thr 

AtrhUon. Topeku and Suntu Fe Railway 

Cwl» Word - MtntLLltTU 

GENERAL DIMENSION'S 

BOILER— t o«<m«.« 



lle-atms Surface — Firebox 


li% 


«q. ft. 


Tube* 


lot! 


*q It. 


Fin hrick tube. 


.13 


•Q. ft. 


Total ... 


4110 


•q. ft. 


Superheater 


«« 


«|. It. 


(•rate area 


66.5. 


•q. ft. 


DRIVING WHF.KI-S Diunutrr 




JJ" 


Journal*, main 


If 


* IS" 


Journal", oilier* 


10',' 


> IJ" 


TRI CK WIIF.ELS — Front, diameter 




Si" 


Journal* 




« IJ" 






Journal! 




* 14" 



2.1 



GMMJ 4* »■»" 
Tractive Fomc. 40.HOO llj.. 



WHEEL BASK— DrMai 
Total engine 
Total engine and tr-ndcr 

WEIGHT— On drivinr. wheel* 
On trmk. front 
On truck, hack 
Total encinr 
Total rnalrr and lender 

TENDER — Wheel*, diameter 
Journal* 
Tank imparity 
Fuel capacity 



\y *" 

If .»" 

:v io"," 
I7n.550lb*. 

60.600 1 1>< 
6II.HIKIIIM 

inouSOlb*. 
5.14.670 In*. 

. SS" 
$4~ « 10" 
1 2. lion I s Mia, 
. 16 ton* 



SERVICE CONDITIONS— CUT***), 16 decree*. 
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Baldwin I U lt-A* h m 



< VI.INDKRS 
Valve* 

BOILER Typf 

I )u meter 
Working prcMure 
Fuel 

Firebut l-rllitli 
Width 
Depth, frnnl 
l>r|ilh, iMik 

TiiIm'" llUnirtrf 

Number 
I • llgl 11 



Mountain Type Locomotive 

for tbc 
Southern Railway 

I 'mini State* Railroad Administration Standard Locomotive. Claw 
Code Word— REFE RAT 

GENERAL DIMENSIONS 



21" > SO" 
I'lBton, 14" ilium 



Conical wagon lop 
. 7«" 
MO It,. 

Soft ioal 
UOH" 

. • . FS= 

. . . . 64" 
5U" and 2>," 
40; 2',". 216 
. 2W»" 



ROILER— r<.nji»iw.i 

Heating Surface — Firebox , 
< omtKlatKni chamber 
Tube* 

Firebrick lube* . 
Total .... 
Superheater 
Grate area 
DRIVING \V 1 1 E ELS — Diameter 

Journal*, main . 
Journal*, others 
TRCCK WHEELS— Front, diameter 

Journal* 

lUi k. diameter 

Journal* . 

28 



Cause 4' St," 
Tractive Force. 5.1.900 lb*. 



WHEEL BASE— Driving . . . I*' J" 

2Ul«|.fl. Total engine 40" 0" 

10$ aq. It. Total eniiine and tender 75' *t$" 

5775 k|. ft. WEIGHT— On driving, wheel. . 224.500 1b*. 

!Hm. ft. On truck, front . 44.500 lb* 

4121 ac|. ft. On truck, back 55.000 th* 

057 at), ft. Total engine .127.000 lb. 

70. g st|. ft. I i.t.il rtiK.nr ind tendel M'v.iMMI.. 

6<i" TENDER— Wbeel*. diameter ... 56" 

12" a 1.1" Journal* . .6" all" 

RT*« U" Tank capacity . 10.000 V S. gal*. 

JJ" Fuel capacity 16 ton* 

6«,"a |»" 5BAVI4 B CONDITIONS Uxmothe deigned 

4J" for SS-foot turntable*, IV degree curve* and 

»"xl4" 2 per cent grade*. 
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Baldwin CU» 14-50-1, E. M 



CYLINDERS 
Yalvea 

BOILER — Type 

Diiimetrr . 

Working prcourr 

Furl . 

Firebox — Lengt h 
Width . 
Depth, front 
Depth, back 

Tl: I ..- Dl.lli.rt. t 

Number 
Length 



Mountain Type Locomotive 

for the 

Chesapeake and Ohio Railway 

(United Stair* Railroad Administration Standard Locomotive. Clau K i ll) 
Code Word— REFERCIES 

GENERAL DIMENSIONS 



. J»" I JO" 
PUton. 14" diaro. 

Conical wagon top 

. *o" 
200 P.. 
. . Soft cool 
1141," 



01,', 



SW' and 2'," 

sw: 24- 



Gauge 4' 
Tractive Force, MM lb* 



111 111. KK < onilaact 




WHEEL BASF.-Driving . 


. IB' 3" 


Heating Surface — Firebox 


270 M|. ft. 




4C0" 


lomhuntkin chamber 


115 M|. ft. 


Total engine and tender 


75' «V 


Tube. 


42«J M). ft. 


WEIGHT— On driving wheel* 


. 24J.OUO lb*. 


Firebrick lube* 


M M|. ft 


On truck, from 


51.500 lb*. 


Total 


4*62 aq. ft. 


t)n truck, hack 


S7.S00lb* 


Superheater 


10)K »|. ft. 


Total engine 


.152.000 lb*. 


Grate Mtl 


76.J M). fl. 


Total engine and tender 


546.000 11.. 


DRIVING WHEELS Diameter 


. 69" 


TENDER— Wheel*, diameter 


Jo" 


Journal*, main 


12" a O" 


Journal! 


. «"« II" 


journal*, other* 


ll"x IJ" 


Tank capacity 


lo.ooo U. S. cala. 


TRUCK WHEELS- Front, diameter 


w 


Fuel capacity . 


16 ton* 


Journal* 


»Vi"E II" 


SERVICE CONDITIONS Iwrnnlivc iV,i.;nr.t 


Back, diameter 


41" 


for US-foot turntables. IV degree curve* and 




V x 14" 


2 per cent grade*. 
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Baldwin ( la»« 14-MJ. ',-E. I 
Railway <*cinifNtii) '* t'U** «7«n 

rruxpgkii 

Valvr* 

HUUUt— Tytc 

Dlani.'trf 

Workinu |ir««urr 
FuH . 

Firroo-i — Lrnutli 
W'utlh 
IVlrth. front 
IVpth. hack 

T.iU-* MMMtol 
N'utnhrr 



I'Ulon I V dum 

l*fwiu-ii! wacnn top 
»J" 

ion ii.-. 
(hi 

Wi V 

*4<," 

■>l«," 
77-." 

v,"and 

«'»". US Pi", «4 

If ir 



Mountain Type Locomotive 

i.w tk* 

Alchiiton. To|X-ka and Santa Fe Railway 

Codr Word— REFERCIMIS 



(;eneral dimensions 



HOII.KK I ..«(iiio».( 

Hruting Sort a**- — Ftreriov 
CotnhuMion chaml»rr 
Tut*** 

Firebrick tubr* 
Ti.r.il 

Super hratrr 
'•rate arm 

imiviM, wiif.ki.s- DtaatMi 

Journal*, mum 
journal*, othrr* 
TK1 I W \\ IIKKI.S Kr. .it! ili.u.i.-: 



Journal* 
Back, .liaint'trr 
Journal* 



2MI»i ft. 
'HI -iq II 
44i» *.i fl 

ill «]. ft. 

4nn» «.| ft, 

KIM. M II 

71.5 ..|. ft. 

w 
1 •" I II" 
II" % It" 

.1.1" 
:-x i>" 

4!" 
•»" 14" 



GUrJJt 4" »' /' 
Tractive Force. 54. im II. » 

WHKKI. BASK Oilmn . I*' o" 

Total eninne . Jv* V 

Tot»\ engine and tender 76'* 1 *'* 
(FRIGHT 'Reported by Railway I orapanyl— 

J4J.IU0 lb*, 
sn low n» 
«i.*on lb-. 

.1*1.700 II,. 
«.4.10U u» 

. U" 
IU" > nr" 
l> imo I s nai. 

♦HOtl V. S fall 

urve*. 16 decree*. 



tin driving wheel 
t in truck, front 
tin truck, hack 

Total engine 

Total engine and tender 
TENDER— Wheel., diameter 
Journal*. 

Tank «*inu*lty, water 
Tank capacity, oil 
SKKVII'F. < nNDITinX 



Google 



THE li U.IAVIN MK OMOTI\ K WORKS 




I. ii. •.. . t 1 1 Hi ', K. II 
Railway ' i n [ 1 1 n ■ ■ CU«» .t;flfl 

< VLINIJKRs 

Valves 

BOH.KR Type 
Diamrter . 
Working pre*?mr 
KilH 

Kirrbo\ - Length 
Width 
I). from 
IJrpdi. ha* k 

T u hes — Diameter 
Number 
Length 



Piston. 15" diam 

Conical wagon lop 
. «" 
2001b. 
So4i mil 
112'," 
. »4V 

. 3'i" and J 1 ," 
«: i'»". Ul 



Mountain Type Locomotive 

for the 

Atchison, Topeka and Santa Fe Railway 

< WV.nl KKKKRt'ltA'T 

GENERAL DIMENSIONS 

Bt'lLER— Ctmlmuri 

Dentins; Surface — Firelwx 246 *\ It 

Combustion thamlier wo so,, it 

Tubes ■■ 

Kirrlirhk tubes .1Xni.fl. 

Total 4MMxi.it. 

Suiierheater I0M fq. ft. 

Grate arm 71,5 mi ft 

DRIVING WHEELS— Diameter W 

I i !•!, .[- main I}" % 12" 

Journals, other* it" ■ 12" 

TRICK WHEELS— Front, diameter UP 

Journulii . 7 M x I?" 

Back. dinmetef . 47" 

Journals V x 14" 

.11 



n>M» 4'n'," 

Tra<iive Kunr, S4.lflOlh.. 

W HEEL BASE-Driving in' o" 

Total engine WJ" 

Total rnxlnr anil under 76' H*?," 

U Ktl.HT 'Rerouted by ttaltwn) Ci.mrianyl — 

On driving wheels H I0O II.- 

<>n tmrk. front <H lint Om 

t Mi tiu.k. hack mi VniIIm 

Total rntinr 167.70011... 

Total rnuinr ami Irndrr 610.100 II.*. 

TENDER WIhiU. diameter 

Journals 

Tank caimrity 

Eiicl rafusrlty 
RatmiCB CONDITIONS Cucv 



.11" 

» X IO" 
S. gals 
16 tons 
r*. 16 degrees. 



j.fioor 
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General Offices of the Company 

500 North Broad Street. 



REPRESENTATIVES AND AGENTS 



New York. N. Y. 
Chicago. III. 
St. Loui*. Mo. 
Richmond, Va. 
1'ilHhurgh, Ha. 

HollfctOB. T>»«» 

Si. Paul, Minn. 
San Francisco, CaL 
Portland, Ore. 
Arirrntine Rep 
Ualkan Statea 
ltraiil 
llra.il 



Chile 
China 
Dutch Ea»t 
Krance 

Gnat Britain 
Hawaiian 10a 
India 
Japan 
M cjoco 

New South \\al« 
New Zealand 
Peru 
Poland 

Porto Rico and Santo Dominto 
Portugal 

Portuguese East Africa 

Scandinavia 

Southern Attica 

Spain 

Victoria 

Wr.u-ru Australia 
Wert ln.Ue» 



RicitAtD SaxbewoJI 
ClIAtLII RlOOILL 

A. S. Goait 

c. r. Jo*« _ 

F- Cokvm** Prmci 

PAUL G. CllEATIIAM. 

Htm Blanoiahi 

Williams, limowo at Co. 

A. J. linn* 

W'ai-uck R. Lit 

E. St. J. C«"le 

C. H. CaAWtoan 

Coi* B«oa. & Co., Ltd. 

K.dwaad C. Horns* 

MoaT&ATU & Co. 

Weasel, Duval « Co. 

AUDUfCM. Mtvia & Co., LTD. 

J. O. F««»hTIIA 

11. A. V. CAMrlllLL 

R. P. C. Sa»o«»oi« 
C. Barwia & Co., Lto. 
K. T. Slaytok 
Sai.« (r r'»«»». Ltn. 
Ca«l Holt Smith 
R. Tow>i» & C ». 
PniLirs Si I'iae 
C R. Cixuk 

K«ANK W. MlllK 

|(. Camiok 

K. Pixto Basto fc Co., Ltd. 
Vinu & Co., Ltd. 
Oi.av ltlLSHriu 
K. V. C-Ktrsi 

II. 1". A»!fcTI!I 

Newell d Co. 

LltMI * CO. 

G. R. I'M" 

32 



120 Broadway 

712-713 Mutual Bu'^'W,.. 
279 Union Arcade Building 

BueiHrt Aire., 1'a.eo Colon, 1S> 

R ro c w n Hr , Ru n i , «»Au.nd.,o 

Itabia 
Vara 

PernamhufO 
Valparaiso 

SSl'.,)..^ Nillmy Buildip, 

Honolulu 
Calcutta 
Tukio 

Mexico City 
Sydney 
\Velliii«1on 

Lima « 
Warsaw. Krolew^a. 1 
San Juan. American 1. 
l.i*Hon * n nv 

ChrUiiania. Norway (TokaW" 
Johannc!»lM»rE 
Madrid. Ai-ailado 4.5 
Melbourne 

Havana. 520 National T 



r*..K* Bide. 
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lUMwin Chua l2-4*-l,-E, 114(1 
Railway Company'* Cluae HnO 



CYLINDERS 

Valvr* 
BOILER — Type 

Diameter ■ 

Working preaaure 

Furl . 

Firebox — Len let It 
Width 

Depth, front 
Depth, back 
Til bra — Diameter 
Number 
Length 



. 11" x Jl" 
PUlon. 15" diam. 
Wagon top 
. M r ' 
IW Iba. 
Salt coal 
II*" 
»4»," 

. ng" 

. . 7«V 
S'j"nnd IH" 



Mikado Type Locomotive 

for the 

Atchison, Topeka and Santa Fe Railway 

Code Word— REFICHER 

GENERAL DIMENSIONS 

BOILER — Continutd 

Healing Surface— Firebox . 244 »q. ft. 

Tube* 4.14X41] it 

Firebrick tube* J4 *q. ft. 

ToUl .... 4*26 «q ft. 

Superheater 10*6 aq. ft. 

Crate ana 66.8 aq. ft. 

DRIVINC. WHEELS— Diameter 63" 

Journal*, main . . 12" x 12" 

Journal*, ot hern , U"x12" 

TRUCK WHEELS Ke.Mit.dMmeter .tl>" 

Journal* . V x 12" 

Back, diameter 40" 

Journals t>" x 14" 

2t 



Gauge 4' at," 
Tractive Force. 5«.80t> lb*. 



WHEEL BASE— Driving . 

Total engine 

Total engine and tender 
WEIGHT— On driving wheel* . 

fan truck, front 

On truck, bade . 

Total engine 

Tout engine and tender 
TENDER -Wheel*, diameter 

Journal* 

Tank capacity 



. 16' 6" 
M' I" 

win* 

240.170 lb*. 
2SJI00 lb*. 
S6.M0 lb*. 
322.020 lb*. 
336.000 lb*. 
JJ" 

IK" x io" 

12.000 U. S. gal*. 



Fuel capacity 16 ton* 

SERVICE CONDITIONS — Curve*. lo degree*. 



The Baldwin Locomotive Works 

PHILADELPHIA, PA. 



Eight- Coupled Locomotives 



for 



Freight Service 



OFFICERS 

WILLIAM L. AUSTIN ViccCliairman of thr Board 

SA.MUKL M. V.\l < LAIN Pt.-«dci>l 

JOHNP. SYKES Vkl PluMim to Chaw of Manufacture 

WILLIAM DE KRAFKT Vi. :r--Pnr*ii1--Tit in Our*.' of Fiance, and TrraKirrr 

CRAKTON CHEHNOI'lill Vi.-r-Prr«ld«n in c hiug^ <rf IJon.r-.iU s»l« 

F. DE ST. P11ALLE ... Via-.ltrud.rnt in Char«r of Fomn Sal™ 

JAMK.S McNALGIITON Conmlunii Vicr Pn-wlt-nt 

ARTHirRJU t ill Rl II . Svrcur)' and A»«.um Trra.i 

A. B. F 



Record No. 99 
1920 

Code \Vord-RKFF.RF.BAT 



Digitized by Google 



Eight-Coupled Freight Locomotives 



THK greater part tjf the freight iraftic on American 
railroads is^ moved by locomotives having four 
pairs of coupled driving wheels. The two types 
in most general use are the Consolidation (2-8-0) and 
the Mikado (2-8-2). Where track conditions permit 
heavy wheel-loads to be carried, either type can be 
designed to exert a maximum tractive force as high as 
00.000 pounds. 

The first Consolidation type locomotive for road 
service was built by The Baldwin Locomotive Works 
for the Lehigh Valley Railroad in 1866, to specifications 
prepared by Alexander Mitchell, Master Mechanic of 
that line. This locomotive was a marked success, and 
for many years thereafter, the Consolidation was the 
accepted type, in the United States, for the heaviest 
class of freight service. With the constant increase in 
the size of motive power, however, the limitations of the 
Consolidation type, as far as steaming capacity is con- 
cerned, became more ami more apparent; and, in heavy 
service, these locomotives have l>een largely displaced 



by engines of the Mikado I.2-X-2) type. The latter 
design was so named because it was first built for the 
Japan Railway. These locomotives were constructed 
by The Baldwin locomotive Works in 1897. They were 
specially designed to burn a most inferior grade of fuel, 
and had large fireboxes which were placed back of the 
driving wheels and over the rear truck. They proved 
most satisfactory, and the type was subsequently 
adopted in the Cnited States. The success of the 
Mikado type is largely due to its high steaming capacity, 
a most important feature in these days of heavy tonnage 
trains and difficult operating conditions. 

Large li>romotives of the Mikado type, and to a 
lesser extent of the Consolidation type, arc frequently 
equipped with mechanical stokers; as when working at 
full capacity, they consume more coal than can be fired 
by hand. Superheaters are almost invariably applied 
to new locomotives of both these types; and all of the 
examples illustrated ami described in the following pages, 
use superheated steam. 

Digitized by Google 




Bakluin Class I0-40-E. ITS 



CYLINDERS . trxW 

Valve* Piston. II* diam 

BOILER — Type Winn top 

IHsmrlcl 72" 

Working pressure . 190 \>„ 

Fuel S>4| coal 

Firebox — Length .... 105" 

Width ;i> 4 " 

Depth, (ront In" 

Depth back MM" 

Tubes— Diameter S'4"»ndJ" 

Number . 5Jt". J2; 2". 221 

Ungth ... IJ' 10" 



Consolidation Type Locomotive 

for the 

Coal and Coke Railway 

Code Word — REKEKENC IA 

CKNERAI. DIMENSIONS 
boiler Cumitmmi 



Halting Surface — Firebox 


. 184 hi. ft. 


Tubes 


2261 iq. ft. 


Firebrick tubes 


. 21 sq.ft. 


Total 


247J *q. ft. 


Sunrfbcalrr 


. 526 sq.ft. 


Grace area 


52.J sq. ft. 


DRIVING WHEELS — Diameter 


. . 52" 


Journals, main 


10" I II" 


Journals, others 


9" x 12" 


TRICK WHEELS -Diameter . 


JO" 


Journals , , 


6" X 10" 



Gauge 4' 8'," 
Tractive Force. 46.000 lbs 



WHEEL MASK Driving 
Total engine 
Total engine and tender 

WEIGHT — On driving wheels 

On truck 

Total engine 

Total entiine and tender 
TENDER— Wheels, dia meter 

Journals 

Tank capacity . 
Fuel capacity . 



. . irs" 

S3' 10" 

17(1.000 lbs 
22.800 lbs. 
198.800 lbs. 
.110.000 lbs. 

W" 
SW'xIO" 
7000 1' . S. gals. 
IT tons 



SERVICE CO.NDITIONS-C.rau>.. 85 feel per 
nuk Curvet. 16 degrees on main line and 
22 drgirri* tin brunch line. 
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Baldwin Claa* 10-42 F. ISS 
Railroad Cocnnany'a CUu K-n 

CYLINDERS 

Valm . 
BOILER -Type 

Diameter 

Working preramre 

Fori 

FIrebor length 
Width 
Depth, front 
Depth, Iwck 

Tubes- Dunirirr 
Number 

Uagd 



14" * 30" 
Platon. I2"diam 
Wagon top 
70" 
. IHI Iba. 
Soft roal 
I0K" 

;iv 
;o</' 
ur 

O ," and 1" 
W. JO; J". 204 
14" 9" 



( 'onsolidution T> |>c Locomotive 

for thv 

Boston and Maine Railroad 

Code Word -REFERENDAR 

GENERAL DIMENSIONS 

BOILER <,H./,.«,-J 



Heating Surface— Firefcna 


i;s 


aq. ft 


Tubca 


21KS 


aq. ft. 


Firrbrick t libra 


29 


aq. ft. 


Tout 


2««2 


aq. ft. 


Suprrhenter 


522 


•q. It. 


<".r»lr area 


SJ.4 


aq. ft. 


DRIVING WHEELS — Diameter 




. 61" 


Journal*, main 


w 


a 12" 


Journal*, othcra , 


«>»" 


a II" 


TRITK WHKRUS-Diaroetcr 




JJ" 


Journal* .... 


ft" 


I I!" 



Gauge- 4' 84" 
Tractive Force. 4.1.M0 Iba. 



WHEEL BASE-Driving . 
Total engine 
Total engine and tmdrr 

WEIGHT -On driving wheel* 
■ hi truck . , 

Total engine . 
Total engine and tender 

TENDER- Wheela. diameter 
Journals 
Tank capacity 
Fuel capacity 



IJ'O" 
2ft' 0" 
5»' 2" 

ISft.060 Iba. 
24.940 Iba. 
21 1.000 Iba. 
354.000 Iba. 

ii" 
SH" i i»" 
JJ00 V. S. gala. 
12 lona 
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Haldoin ( b» IWU-E. 176 



CYLINDERS 

Valve* INrtan 

BOILER— T>nc . 
Diameter , 
Working pmwre 
Fuel .... 
Firrl*« Length 

Width 

Depth, front 

Depth, hark 
Tube* Diameter 

Number . *« 

Length . 



s 1H" 
ilum. 



Straight Mf 



185 I Ik 

Sot l <»iul 
w" 

06" 
7S" 
WW' 
and 2" 
2". 217 
14' S" 



'. J* 



Consolidation Type Locomotive 

for the 

Susquehanna and New York Railroad 

Cn.le Word RKIF.RKRAI 

C.F.NKRAI. DIMKXSIONS 



boiler Catthnmd 

Heating Surface — KireUn 
I i.i. . . 
Firebrick tube* 
Total 

- I. rthi 

t irate area . 



DRIVINC, W1IEE1.S- 
Journal*. nuin 
* JournaU, other* 

TRUCK WHEEL8- 
JournaU 



D im kei 



Diameter 



l«.t Mi ft 
JM)t iq.ft. 

29 »q. ft. 
2726 >q. It. 

626 »q. ft. 
4».5 M. ft. 

. 51" 

itr % or 

V" x 12" 

XT 

6" I |J" 



Cauge"4' n'," 
Tractive Force. 4S.S00ib* 



WIIF.KL BASE -Driving . 
Total engine . 
Total engine and tender 

WEICHT— On driving wheel. 
On truck, front 
Tola] engine 
Tola] engine and tender 

TENDER— \Vheel». diameter 
JournaU 
Tank capudty 
Fuel rapacity 



irtr 

24' 4" 
SS'St," 

105.400 II.. 

ir.soou». 

I '■■■»' I 
JJO.00O lb. 

JJ" 
5" x »•■ 
6O00 U, s. nl, 
10 ton* 



VjQO 



gle 
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Baldwin Clu UMU IM 
CYLINDERS 

Vahre* 

BOILER— Type . 
Diameter 
Wurking pressure 
Fuel .... 
Firebox l-rnijtli 
Width 

Depth, front . 
Depth, back 
Tubc»— Diameter 
Number 
Length 



iir 

PiMon. M* 



x in" 

diam. 



Wagon top 

l«0 Ibi. 
, n.i- to»l 
"6 V 
■ 7Si *Z 
. . S6lJ" 

. JH"»nd 2" 
S*i". 2«i 1". 207 
. IS'O" 



Consolidation Type Locomotive 

for the 

Detroit and Toledo Shore Line Railroad 

Code Won! — REFER I AMOS 

GENERAL DIMENSIONS 



BtHLER — CcutiHkfd 

Healing Scrface— Fire ho j 
Tube« 

Firebrick tube* 
Total . . 

Superheater , 
Grate ana 

DRIVING WHEELS - Diameter 
Jaurnali, main . 
Journal!, other! , 

TRfCK WHEELS— Diameter . 
Journal! ■«.'»*«., 



165 fy.lt. 
2I6J in,, ft. 
28 m ft. 

2J55 «j ft. 
4*0 M). ft. 
50.6 iq. ft. 

. . 65" 
«'»"» I J" 

9" ru" 

31" 
6'," » I-'" 



Gauge 4' SU," 
Tractive Force. .1(1.54)0 lot 



WHEEL BASE — Driving 
Total engine . 
Total engine and tender 

WEIGHT— On driving wheel! 

On truck 

Total engine 

Total engine and tender 
TKNDER-Wbeeli. dkameler 

Journal! . . 

Tank capacity 

Fuel catiacity 



17' 0" 
25' V 
57' iH" 
IW 600 Ibi. 
24.600 lbs. 
215.200 11m. 
.1*0.000 lt>« 

U" 
\" x 10" 
B. gab. 
1 1 ii 



5*. 
nooo V 
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Baldwin Cl»« 10-44- K, Ml 
Railway Cotni«»n> « CLt«« K-l 

CYLINDERS 

Valvn .... 

BOILER— Type . 
Diameter 
Working preraure 
Furl 

Firebox Intlth 
Width 
Denth. front 
Depth, hack 

Tul»-« Diameter 
Number 
l^iilth 



15" » to" 
Pixtnn, 14" dlatn. 

Straight top 
Mr 1 ' 
100 lb.. 
Suit ciml 
10*" 

w 

.S»»"an«l .'" 
S'i". 11; 1". 14' 
is'V 



Consolidation Type Locomotive 

lor Ibr 

St. Louis Southwestern Railway 

Code Word — REFER I HLE 

GENERAL DIMENSIONS 

BOILER — {'f.mtimatii 



I 'm; Surtare — Firebox 


1*6 


m. ft. 


Tube, 


15S5 


•a.h. 


Firebrick tube* 


It 


t. 


Total 


into 


•q. ft. 


Su(terhejlter 




•q. It 


Grate area 


us 


•q- ft. 


DRIVING WHEELS— Diameter 




<H" 


lourttaU main 


ID'V" 


» 13" 


Journal*, otbrrt 


10" 


x Of 


TKI ( k WHEELS Diametr* 




icr 


Journal* . 


'6" 


• u" 



Gauge *' atj" 
Tractive Force. 40.000 It... 



WHEEL BASE — Driving . 
Total ratine . 
Total ratine and tfMlf 

WEIGHT— On driving •WU 
On truck . 
Total ratine . 
Total engine and trader 

TENDER— Wheels, diameter 

ioiirnalf 
"ank capacity 



. 17" 6" 

If 6" 

•r low 

101 .MO lb. 
J0.M10 DM. 
111.S0O lb. 
. 410.000 lb, 

ij~ 
t>" I 11" 
1000 U. S. gaU. 



Fuel capacity IS I 

SERVICE CONDITIONS— Curve., I* degree* 



8 
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Baldmin Clas* 10 46 E. 68 
Railroad Company'* Clan H-IO-S 



CYLINDERS . 

Valves . 
BOILER — Type 

Diameter 

Working pressure 

Furl . . . 

Flrelio* — Length . 
Width 
Depth ii< in 
Depth, tuck 

Tube*- Diameter 
Number . 
l-rngih 



2ft" » 7H" 
I'uton 14" dum. 
Wagon tup Kclpairr 

Jo'," 

. . ins Mm. 
Sift rnal 
HO'i" 

»2" 

. . "tC 
S»,"»»d2" 
.«»,". it; 2". 265 

. . . IV I" 



Consolidation Type l-ocomotive 

(or I he 
Pennsylvania Lines 

Code Word — REFER M AIT 

GENERAL DIMENSIONS 

BOILER — 4"a*fiii m#<i' 

Heating Surface— Firehoi 175 an. fl. 

Tube* 2841 aq. (t. 

Tuliil . JOIn an. ft. 

Superheater . 62J aq. ft. 

Grate area ... SS aq, fl, 

DRIVING WHEELS— Diameter 42" 

Journal* ll)'a" x 1J" 

TRL'CK WHEELS Diameter . . . JJ" 

Journal* J V x 10" 



Gauge 4' MS" 
Trartive Force. «« 141111- 



WHEEL HASH— Driving 
Total engine 
Total engine and tender 

WEIGHT— On driving wheel* . 
On truck . . 
Total engine 
Total engine and tender 

TENDER— Wheel*, diameter , 
Journal* .... 
Tank capacity 
Fuel capacity 



17' OH" 
. K'9H" 
«' 54*" 

226.900 lbs, 
22.0011 III*. 
249.500 lb*. 

n:. oki lb*. 
*»" 

6" I 11" 

MMOr.S. gal* 
.14.600 lb*. 
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II .1.1 <!.,•■ Ml 44 I II] 



CVI.IXriKKS 
Valvr* 



BOILEM Tn* 

Dlamrtrf 
UorkinK prc-t»iirr 
FuH 

Pifrtms I nijtth 

Width 

Dri.iti Inml 
l>l.ih. bark 
Tubes— Dmmrtrr 
Number 
Lrtllth 



. IS" > 
I'Kton. 12" ikMB. 



Straight till' 
M' 
I'M) II,. 

S-.lt real 
Itl'j" 
T<IV 

.«'," pad j' 4 " 
', A; mi 
15' 0" 



Consolidation Type Locomotive 

lor tlir 
Union Ruilroud 

r«dc WmiX REI-KRMASSK 

GENERAL dimensions 

HOII.KR— <<iirii»««l 



Mralinit Suriatf hirrln»\ 


IttN l> 


Tlll>r« 


>.1J0»|. ft. 


r'llrbrirk tube-. 


II mi. ft. 


Tot.l 


mi mi. it. 


- li- -I:- ill - 


«>»« XL ft 


Grate- area . 


M l W|. ft 


DRIVING WTWfllf Pfllll 


55" 


I. hi i. tnain 


. II" « 1.1" 


jriinul*. otbrri 


«•>" » «J" 


niXI WHXSU— tNkMttn . 


mt 


JnufftiiU , . , 


e" i 11- 



10 



(jailer 4' if 
Tratlivr Korre. .U.TOO Im. 



WHKBL BASE Matef, 

Total mainr 

Total rnuinr and tender 

WBMJHT -Ha ilnvilll wheel. 
<)n truck 
ToIhI rnuinr 
T4Kal rnuinr and under 

I KMOKH -Whrrlr. diamrtrr 
Journal! 

Tank capacity , 
Kurl i-anorily , . 



I* - 4" 
li' I" 
oO'l'i" 

.'«> tffllb. 

I0.94O II.- 
:ao. !no Ha 
H)4.nOOII» 

MP 

5'," > in" 
I s. nl< 
1 1 inn. 
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II-iMwin CI»m 1046-E. o.l 



CYLINDERS 

\'t4lVpH 

BOII.ER-Tynr 

I) I f . 

Working preisurr 
Furl . 

iir '>.\ Length 

Width . 
Depth, frotil 
Drpth, back 
Tube* — Diameter 
N'llinlieT 



J6" I JO" 
H*um, 14" diam. 

Straight top 
HIT 
IM lh». 
Soft coal 

\<m>," 
;«V 

S4" 
ftO-.," 
5'." and 1" 

45: r. SCO 
IV «" 



Contolidation Type Locomotive 

for the 

Lake Superior and tshpeming Railway 

Code Ward — REFERMIE2 

GENERAL DIMENSIONS 

I I ::i I K ' n ■ „. : 

Heating Stirtate — Firebot Unto., ft. 

Tube* . HUlt ft. 

PlnMck tute* 29»<|.ll 

Total .164.1 >q. ft. 
Sunrrlu-.iiir . (44 tq. fl. 

Grate ami 011. ft. 

DRIVING V&WI TWjfWi <J" 

Journal* II" % I t" 

TRICK WHEELS— Diameter W 

1 11 nt 1.., ■ hi j" X 11" 

WHEEL BASE - Driving . 16' 0" 

Total . nan. .'0' 0" 

IimjiI rnginr anil tender nO'll'j" 

II 



frauer 4' ft'a" 
Tractive Force. 53.VOO Ihr. 



WEIGHT (Eitinuitedi — 
Od driving « hrelr 
tin truck 
Total engine 
Total engine ami tettdt-r 

TEN DER -Wheel*. diameter 
Journal* 
Tank 1 apai i[ ! 
Fuel capacity 



mii .mm »,'. 
to. 000 lb«. 

16N.000 Ihi. 
4J5.0O0 lb*. 

. M" 

X II" 

IM I' s nit, 
I.I tom 



SERVICE rOXDITIllNs-futw. 
tirade*. I ft.t per cent. 
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THK BALDWIN LOCOMOTIVE WOKKS 




Baldwin <■).!». 10-44- K. 2X4 
Railway Company a Claw 1-9-SA 



CYLINDERS 

Valve* . 
BOILER — Type 
Diameter . 
Workinil prewlre 
Fuel . . I lard 

Firebox- -Length 
Width 
Deplh. Irani 
Depth, back 
Tube*— Diameter 
Number 
Length 



25" K 32" 
Pinion. 1.1" dUm. 
Conical wagon lop 
7«'t" 
.'Holl- 
and «jlt coal Billed 
UoV 
I""',- 

:*>," 

56'," 

and I" 
J". 2.19 
1J' 4" 



SH' 
5M". 34 



Consolidation Type Locomotive 

for the 

Philadelphia and Reading Railway 

COdcWord RF.FKKM It INS 

GENERAL DIMENSIONS 



BOILER <.«i,n», J 

lleatint Surface — Firebo* 
Combustion chatnliri 
Tulie* 
Total . 
Superheater 
(•rate area 

DRIVING WHEELS— Diameter 
Journal* .... 

TRI'CK WHEELS- Diameter . 
Journal* .... 

12 



. 225 *q. It 
71 iq.lt 

JJS9*<i.(t. 

2635 K|. It. 
. 575 kj. (I 

94.9 K|. It. 

. . 55 S" 
11" i IJ" 

53" 
7" > II" 



Gauge *' «H" 
Tractive Force. 61.2*0 lb*. 



WHEEL BASE — Driving . 
Total engine 
Total engine and trailer 

WEIGHT— On driving wheel. 
On truck 
Total engine 
Total engine and tender 

TENDER — Wheel*, diameter 
Journal* . . 
Tank capacity 
Fuel capacity 



. . 170" 
27' O" 
65' 11" 

25O.a00 lb*. 
JO.JOO lb* 
2*1.100 In*. 
462.000 1b*. 

56" 
«" x II" 
9500 II, S. gal*. 

15 ton* 
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THE BALDWIN LOCOMOTIVE WORKS 




Baldwin rlosa UVlMtf'B. H" 



CYLINDERS 
Yolvra 



. 12" • 2*" 
Piston. IJ" diam. 



BOILER— Type Straight (op 



DUmftff 
Working presaurr 
Furl 

Flrehoa — Length, total 
Length of grate 
WUllh 
Depth, front 
Depth, back 

Tube*— Diameter 
Number 
Length . 



60" 
>00 lbs. 

Silt uMl 

litis." 

. K 

76" 

. . 67 V 
57" 

. SV'andJ" 
5>s~. 24; J". Ill 
!»• I" 



Mikado Type locomotive 

for the 

Vlckuburg. Shrevcport and Pacific Railway 

Code Word— REFERS1STI 

GENERAL DIMENSIONS 

BOILER— Coniiirani 

Heating Surface — Firebox 171 sq. ft. 

Tubra 2J7J sq. ft. 

Fllehrtck lubea . 2* aq. ft. 

Total 257Jiq. ft. 

Sutter heater 546 sq.ft. 

Orate area 46 sq. ft. 

DRIVING WIIKKI S IHimeirr 57" 

Journals, main .... 9 1 )" a II" 

journal), others . . 9" I 1 1" 

TRL TK WHEELS— Front, diameter S3" 

journal. 54" i in" 

Back, diameter 40" 

Journal* . 71," x 12" 

I.? 



Gauge f 
Tractive Force, 40.400 Iba. 



WHEEL RASE— Driving . 
Total engine 
Tola] engine and tender 

WEIGHT— On driving wheel, 
on track, Iront . 
On truck, back 
Total engine 
Total engine and tender 

TENDER — Wlieels. diameter 
Journal. • . 

Tank capacity 
Fuel capacity 



15' 0" 
. iJ' 6" 
48' 1H" 

I6S.400 lb*. 
19.500 lb*. 
29.600 lbs. 
217.900 lb.. 
. 167.500 lb* 

JJ" 

54" I 10" 
7500 If. S. gals. 

14 ton* 



Google 



TIIF. H.-M.DWIN LOCOMOTIVE WOKKS 




Baldwin Cktj lt#K4 >u 

Railway ("ummny r <"U«« MK-.'.' fJ II 



CYLINDERS 

V.ihi • 
BOILF.R— Type 

Diameter . ■ 
Working nrrseuir 
Furl I.'.', 
Firebox— Leflxlh 
Width 
Depth, front 
Drnth. bark 
Tutu** -Diameter 
Number 
Lrmth 



ir x if 

I'liton. I I" diant. 

IhwlilM tOS 
»J" 
mo Dm. 

Soft <XKll 

IHV 

UK" 
. . MM* 
. 6;',- 

S«," »nd 2" 
.««,". M; 2". Ml 
I*' o" 



Mikado Type Locomotive 

far the 

Missouri, Oklahoma itnd C.ulf Railway 

Code Word RKFKKTKRII 

GENERAL DIMENSIONS 



BOILER— CinMiawJ 

llruttni Surlare- 
Till»-« 



Fircbm 



Firebrick tubes 
Total 

Sutieiheuler 
Grate area 
DRIVING WHBKL8— Dhunctn 
'.iii..:- main 
Journal*, others 
TRICK WHEELS— Front, diameter 

Journals 

Rack, diamrtrr 

Journal* 



Jim u\. ft 
SMO sq. ft 
JO sq. fl. 

j;;s »q. ft 

IMS at|. II 

57.2 m. fl. 

s?" 

10" x 12" 
«<>" x 12" 
JIO" 
5" > in" 
J6" 

;«i"x W 



1 1 



«".auir «' »'," 
Tractive Force. t.I.OOt) »n. 

WHEEL BASK- Diivlaa . H'.»" 

Total entilne W *" 

Total enilnr and tender 65' < ' ," 

Wr l( IIT Ondrivlnc wheels . 1 77.100 Hie 

l tn lf«rk, front . . 20.WIO lbs. 

Ik truck, hack .U.OOOIbs 

lotal ratine 2.12.000 lbs 

Total eniline at>d tender .'ro.000 lbs 

TENDER— Wheels. dtanw-lCT ■'«" 
Journal! .... Mi" « W 

Taok capacity »000 V S. tals. 

Fuel capacity u ten- 



ded by Googl 



THE BALDWIN - LOCO MOT I VK WOKKS 




Baldwin ( law 1J H ', [■:. Il l 
K.lltu.ll < "till ■ - 1 I- 1 '■ • 1-1 

I S I.INDKKS . . 
Valve* 

B<HI.ER— Type . . 

Diameter . 

Working pr<*«vn- 

Fuel 

Flreboi— Length 
Width . 
Depth, front 
Depth, hock 

Tulies — Diameter 
Nuinlier 
Length , 



Mikado Type Locomotive 

IN ilir 

Nashville. Chattanooga and St. Louis Railway 

CM) Word— REFERTORIM 

GENERAL DIMENSIONS 



. 15" 1 JO" 
Ci«tno. IS" diam. 

. Wagon top 
16" 
ICO lb». 
Soft null 

I MM" 
. . »«'," 

. M'." 

:j'," 
3'." and/" 
M,". J4: 1". 141 

10' ft" 



hoii.KK Ct*Un»4 

Heating Surface --Firelxn 
Tube* 

Firebrick tubes 
Total 

Sil|ie*heater 
t irate area 
DRIVING WHEELS-Diameu-r 
Journal*, main 
Journal*, other' 
TRICK WMMU Kn.nt. diameter 
Journal* 
Back, diameter 

Journal* 

15 



114 
MA] 
IX 
txiM 

*40 
(166 

IV 



Tractive Four. 4«.500lli«. 



WIIEKI. BASE — Driving 
„ (, Total engine 

., , , 1 Total engine ami tender 

. , 11 U KIClllT-On driving wheel* 
»q. ft. On truck, front 

•'l fl (Hi truck, back 

in,, ft. Total engine 

5H" Total engine and tender 

x It" TENDER— WbeeU. diameter 
» II" Journal* 

j.t" Tank capacity 

, I »-• Fuel capacity . 

.16" SERVICE CONDITIONS— Curve.. 
« 14" radiu*. 



I It' V 
.14' 4" 
I*)' ?t," 
If MM lb*. 
U.tlJOIb.. 
J4.+00 Hi. 

iTt,;ooiiM. 

4.1a.00tl Mm. 

Jo" 

IK" a 10" 
h«ki I g ajtfa 
14 ton. 
Mt feet 



y Google 




THE BALDWIN LOCOMOTIVE WORKS 




Baldwin Clan 12 «» 'j-E. 1010 
Railroad Company'! Claaa O-l A 



CYLINDERS 

VaJvra , 

BOILKR-Typr 

I '!,.[- . ' I . 

Working prraaurr 
Furl . 

Firebox — l.rnuth 
Willi h 
DriKh, front 
Depth, back 

Tube* — Diameter 
Number 
1 .1 glh 



. 17" > .10" 
Piiton. 14" diarn. 



Wrigiin t(il> 
7» r ' 
ISO Ida. 

H:.»< iVhil 

IQH'a 

781, 

and 2 l 4 
J',". Jim 
IS' 6" 



IK", J4 



Mikado Type Locomotive 

f« the 

Chicago, Burlington and Qulncy Railroad 

Code W.,rd-RP.FERTOS 

GENERAL DIMENSIONS 

BOII.KK < tmtUtni 

Heating Surface— Flreboij tU aq. It. 

Combuation chumbrr S° ao. ft. 

Tube* Mill a,,, ft. 

Total 1.1*4 aq. ft. 

Superheater 75laq.fi. 

* it.-., S».7 m, ft. 

DRIVING WHEELS — Diametrr 64" 

Journal*, main II" a 12" 

Journal*, othrra ... 10" x 12" 

TRICK WHEELS Front, diameter . <; , 

lournala 6" a 10" 

Ha< It, diamrtrr .... 42V 

Journala *" » 1 4" 

It 



Gauge 4'*'," 
Tractive Force, 57.200 Iba. 



WHKKI. BASE Driving 

Total .... 

Total engine and lender 
WEIGHT— On driving, wheeia 

tin truck, front 

On truck, back . 

Total engine 

Total engine and tmdi-r 
TENDER— Wheel*, diameter . 

Journala . , 

Tank capacity 

Fuel capacity 



. . 16' ■" 
JJ'oi," 

tr V 

Jll.JOOIba. 
27.000 11,.. 
. W.400IIM. 
. 27H.600 Iba. 
472.000 Iba. 
. U" 

a" x H" 
10.000 V. S. gala. 

19 tona 



SERVICE CONDITIONS— Curve*. 20 



THE HALDWIN LOCOMOTIVE WORKS 




Baldwin Claw 12-«-lj E. 949 
Railroad Company's CUk M-i 

CYLINDERS . . 

Valve* .... Piston. 

BOILER — Type . 

DlimrtiT . 
Working pretsurr 
Furl .... 
Firebox— Length 

Width . 

Depth, front 

Depth, back 
Tubes— Diameter 

Number 

Length 



r." j 

12" diam. 



Conical wagon trip 

. 7»~ 
200 lbs. 
Soft coal 

IMK" 

. M" 
IS" 
»6'v" 
S»4" ami 2" 
5",". Jft; 2". 240 
lft' ft" 



Mikado Type Locomotive 

lot the 

Atlantic Coast Line Railroad 

Codeword REFF.RVEBIT 

GENERAL DIMENSIONS 



BOILER— <<nlinutil 

Heating Surface — Firebox . 

Combuitiuu chamber . 

Tubes . 

Firebrick tube* . 

Total .... 

Superheater 

Grate area 
DRIVING WHEELS— Diameter 
Journals, main 
Journals, others 
TRl'CK WHEELS— Front, diameter 
Journal* ... 
B.h k, diameter 
Journals ... 

17 



Ml «q. ft. 
M, M ■' 
2'>M iq. ft. 

35 sq. It 
3.10ft an. ft. 
742 *q. ft. 
7J.4aq.fl. 
6.1" 
x I J" 
x 12" 
31'." 
I 10" 
44" 
1 x 14" 



12" 
91," 



Gauge 4' *>," 
Tractive Force. Sv.OOO lb.. 



'A HI- ^ :. II \SE -Driving 
Total engine . • 
Total engine and tender 

V, EIC.H r ' >n driving wheels 
On truck, front . 
On truck, buck , 
Ti>tiil engine 
Total engine and tender 

TENDER — Wheels, diameter 
Journals ,'"♦>'. 
Tank capacity 
Fuel capacity 



16' »" 

. . 35' 0" 
69' 24" 

22.4.200 llM. 
IH.OOnlhs. 
39.500 lbs. 
2 SO. 100 Mis. 
. 475.000 lbs. 

■»*" 
. «" a 1 1" 
0500 I!. S. gals. 

1 2 tons 



SERVICE CONDITIONS— Rails, 85 lbs per yard. 
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THE BALDWIN LOCOMOTIVE WORKS 




Baldwin l liua 11-46- I.E. .117 
Railroad ('nmi«n> '• Ckuw Q-i-f 

fVUXiJHRS 
\ alvr* 

ri<U|.ER-T>pr 
Diarortrr 
Working prrimir 

rm . 

Kirrliox — LrnKth 



WIM . 




IV|*ih. front 




Drr.Ui. tttk 




IJunwirr 




V MI. I- 1 


t 


Length 





i»" * Mr' 
tfmm i W diiioi. 

Wagon (op 
7«" 
IW lt» 
Sad coal 

. . IW 
*4" 
M" 

mr 

Hi* mi 2'," 

i". .14; l't". II* 
JI'O" 



Mikado Type l-ocomotive 

for thr 

Baltimore and Ohio Railroad 

CodrWoid KkUKVER 

GENERAL DIMENSIONS 
boiler CmHUmi 

Uniting Surf*<— Firrhoi 12* n> fl. 

lulir. J7 10 mi . II 

raiMkl i«i» « Si mi. ft. 

Total MlK It. 

> ••»! mil «|. it. 

< .rat* arm . 70*1. ft. 

DRI\ l\C WHEELS— Diaim-lcr 64" 
Journal*, main ll'4"gH" 
Journals, otltrrs tl'V'g I.'" 

TRIl K WHEELS Etoul dianwlcr . Si" 

Imirnab - . »" > in" 

Ha. k, rilamrtrT .... 46" 
Joumala *" g 14" 

18 



liiiugr 4' I*' t" 
TM(Uv« Ecrrc. 51.000 11m. 



WHEEL BASE Driving 
Total c-nginr 
Tot.tl engine ami tender 

WEIlHtT-On driving wheel* 
On truck, front 
On truck, back 
Tuial engine 
Total engine anil tender 

TENDER— Wheel,, diameter 
Journal* 

Euel capacity 
SERVICE CiiNOITIOXS-Chiyw, II degree-,. 



16' o- 

M' 0" 
. It O" 

111.100 lb.. 

is.xooiru. 

41.0*) lb.. 
1M.O00 II,.. 

46.1.000 lb*. 

. . . 1J" 
V » II" 
10.000 L'. S..i*U. 
. • 16 ton* 
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THE BALDWIN LOCOMOTIVE WOKKS 




3D 




Baldwin rim 1146- >,->?. JWJ 

Rallmad Company'* CkM M K-6t j! 219-S 



< YI.IVDKKS 
Valvr* 



. 16" I 2*" 
Hilton. IS" duni. 



B«HI HK-Tuxr Slraiuhll.il. 
Dlamrtrr . Hi 
Working prewurc 200 In*. 



Pud 

rirrboli — Lrnaill 
Width . 
D»inh. fnml 
Drill h. back 

Tube* — Damrtrr 
Numbrr 
Length 



Soli coal 
12IIV 

. (i" 
. . «<»" 

7J'," 
5»," »nd r 
i'i". Mi: 2". 275 
2IC 6" 



Mikado Tyjx:' Locomotive 

for Ibr 

Union Pacific System 

( (til Word KKKKRV IDA 

GENERAL DIMENSIONS 

HOII.KK <".<.««r>< 

Uniting Surfaor— Firebox 242 »| fl 

. .1074 *.j II 

Tour 42toiq.lt. 

Suprrllmlrr UI2 M|. fl. 

' .rat.- ,.n-.i 70 M|. ft. 

DRIVING WHEELS — Dktnuui *»" 

Journal*, main II" x 12" 

Journal*, otbrr* . °" x 12" 

TRITK WHEELS— Front, dianvtrr JO" 

Juum.iN 6 V a 14" 

H . . k. dlamrtrr 45" 

Journal* «" i 1 4" 

19 



OMftH 4' *' j" 
fan K.ir. r. 51,100 lb«. 



WHEEL RVSK— Driving 
Total rnginr 
Total enuinr ami tender 

WEIGHT— Og driving »h.-ri. 

On Irui'k. front 
On truck, back 

Tola) enginr 

Total rnginr and trndrr 

TENDER— Wheel*, diamrirr 
Journal* 
Tank capacily 



16' 6" 
. M' 2" 
*»"«'," 

2IV.400II>*. 
24.500 lb*. 

m.ooo ib>. 

2X2 *00 lit. 
45O.000 III* 

. -U" 
b" I 11" 

0000 I' S trig. 



Fuel capacity Iltnn* 
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THE BALDWIN LOCOMOTIVE WORKS 




Baldwin Clan 114H <, E. 7 HI 
Railroad Company's Claa* L-l-S 

cylinders 

Valve* 
HOILER— Typr 
Diameter . 
Working poeMure 
Furl .... 
Fircboa — Length. i<n.il 

la*ngth of grate 

W*lib 

Dt'irth. front 
Depth, back 
Tubta- Diameter 
N'umlier 
Length . 



17" » W 
INMon. IV'diam. 
Straight n>t' 

M" 

Ml lh». 

Silt coal 
1*1" 
116" 
. . 114" 
J9'l" 
74'," 
tH" ami i" 
. l«. 1". itl 
!*• 6" 



S>," 



Mikado Type Locomotive 

for the 

Chicago Great Western Railroad 

< ode Wold K K F Esl F I . 

GENERAL DIMENSIONS 



BOILER Cmhati 

Ilea UngSurf ace— Firebo* 
Tuiira 

Firebrick tube* 
Total . . . 
Superheater 
Grate area 

DRIVING WHEELS — Diameter 
Jourrt*l*. main , 
Journal*, other* . 

TRCCK WHEELS — Front, diameter 
Journal* 
H .. k. diameter 

Journal* 

20 



J60nl.fl 
MM «q. ft. 
40 K|. It 

mo*,, ft. 

!«» »n. It. 

67.7 *q. ft 
6J" 



1 a 15' 
1 x II" 



6" a 10" 
• J'," 

rr » fr 



Gauge 4' »4" 
Tractive Force. SJ.OOO lh*. 



WHEEL BASE— Driving 
Total entloe 
Total engine and tender 

WE1C.IIT— On driving »WI. 
On truck, front 
t in truck, back 
Total engine 
Total engine and tender 

TENDER— Wheel*. diameter . 
Journal* 
Tank rapacity- 
Fuel rapacity . 



16' 6" 
.16' I" 

- ttt'Jl," 

22I.JOO lb* 
JMOOlb. 
40.600 lb*. 

2«3.«00 lb*. 

440.000 lb. 

. . . JJ" 
. 3,4" I lo- 
gout) U. S. gala. 

15 tana 
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THE BALDWIN" LOCOMOTIVE WORKS 




Baldwin Claa* I2-40-U-E. 442 
Railroud Company* CIom 0-1 

CYLINDERS . . 
Valveg . , 

BOILER— Type . 
Diameter . 
Working preaeure 
Fuel . . . . 
Firebox— Length 

Width . 

Depth, front 

Depth, bark 
Tube* — Diameter 

Number 

Length . 



Mikado Type Locomotive 

(or the 

Rultimore and Ohio Railroad 

(United Slate* Railroad Adminittration Standard Locomotive. Clam 2-g-Z-At 
Code Word— REFESTINES 



. 26" i .10" 
PlMon, 14" d lam. 



Conical wagon top 

. . . n" 



lit", 40; 



20011,.. 
Soft coal 
IU1<" 

. »IH" 

61 h" 
ami J i»" 
2l<". 216 

10' 0" 



GENERAL DIMENSIONS 



BOILER— Conlimtud 

Keating Surface — Firebox 

Combustion chamber 
Tube* 

Firebrick tuber 

Total .... 

Superheater 

Orate area 
DRIVING WHEELS — Diameter . 
Journal*, main . 
Journal*, other* , . . 

TRI CK WHEELS— Front, diameter 

Journal* 

Back, diameter 
Journal* , 

21 



20] at), ft 
. SO*! ft 

3407 aa ft 
27nn.lt 

J777 «rj. ft 
04! *q. ft 

66.7 >q. ft 

. 6J' 
II" X 13' 
IO" x IV 

33* 

6l»" X 12' 
43" 
. 0" x 14' 



Gauge ¥ tH n 
Tractive Force. 54.600 lb". 

WHEEL HASH Driving . IrV 0" 

Total engine 36' I" 

Total engine and tender 71' 4 H" 

WEIGHT— On driving wheel* . . 221.3001b*. 

On (ruck, front . 20.200 lb*. 

On truck, back 49.100 1b*. 

Total engine 200.MW lb*. 

Total engine and lender 474.700 lb*. 

TENDER — Wheel*, diameter ... 33" 

Journal* 6" x II" 

Tank capacity . 10.000 U. S. gal*. 

Fuel capacity 16 ton* 

SERVICE CONDITIONS— Locomotive designed 

for a3.foot turntable*. IV degree curve* ami 

2 per cent grade*. 
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THE IIAl.l >\\ I N LOCOMOTIVE WORKS 




Mulilwm ( Lax U « l, E. 911 

Railroad Omb|wii> > ( M K <YI Mil.; 



I YLlNDF.Rs 
Valvr, 
BOILER— T>|«- 

11 .11 1 ' r , 

Workinu iirr«»iirr 
Furl 

;• r. 1 ..\ - l.itiRth 
Wl.llU 
Di>|*h. (root 
Drill h. hark 

Tiibo Diamrt.-r 
N'unihrr 



j?" « .ur 

Pimm 1.1" dum. 
Straiiibt ion 
. W 
in lb*. 
Sill coal 

uov' 

K4" 
»J'," 
14" 
■nil i" 

I", lti 



' - r till . iO" ft" 



Mikado Type Locomotive 

for the 

HIlnolH Central Railroad 

Crnlc Wnrtl RF.FESTINO 

GENERAL DIMENSIONS 

BlULER — < •mliHMrl 

Hi-allnK Stlffm r Kirt'lmt 240 »i|. fl. 

Tulx-» MM M|. («. 

Firebrick tube* .12 Ne|. ft. 

Tout IH». i r 
Slliirrllratrf . «R7 tq. ft. 

(irate area 70.4*4 ft. 

DRIVING WIIEELS-Diam.t.-t M" 
Journal* II" s 12" 

TRICK WHEELS Frr.nt. dumrt.r .»'»" 

1 : ITI ,!- ... ft" X 10" 

Hack. MMMHt . 41" 
Journal* « M x 14" 

22 



Cauif 4' ■ '," 
Trartivr Fmcr. Sl.ftJO lb*. 



WHEEL BASH Driving 

Total .>(«..■ 

Total engine and trndit 
WEIGHT— On driving ■jtwatf 

On truck, front 

f in truck, back 

Total entitle 

Total engine aifcfl tender 
TENDER —Wheel*, diameter 

Journal* 

Tank ratmtity 

Fuel capacity 



. I*' ft" 

J5' 2" 

U' w 

226.1100 H». 
2J.000 Ha. 
4J.2«i ll>. 
M .I.VOD Ih. 
402.000 Pm 
41" 
. 6" « II" 
«000 IT. S. gal* 
U ton* 
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TIIK llALimi.V LOi'OMOTI\ K WOKKS 




llaklwlu < law IJ-46-VF.. 21 
Railway Cuniixiny'n Claw MC 

CYLINDERS 
Valve* 

BOILER — Type 
DtalMMt 
Working iwrwiurr 
Furl 

Firrbox — lariat h 
Width 

Depth, front 

Depth, k 

Tube*- DUnu-irr 
Number 



. 26" x 41" 
PUton. 14" tliam. 

\V.ipin top 

Ho" 
US In. 

Soft coal 
IH" 
. JI" 
91" 
JO'," 
S',"»o«12'," 
•'l". 40; J' 4 ". !.0 
. !»' 0" 



Mikado Type Locomotive 

for tbr 

Virginian Railway 

< wlr Word RKKETTt IRH l 

GENERAL DIMENSION'S 



BOILER— CaaUmmi 

HeatiuB Surface — Firebox 

I hi - - 

Ftrtbftck iubc» 

Total .... 
Superheater - 
Urate area 

driving whiexs— Dtuwta 

Journal. 

TRlt'K WHKEI.S-Krorn. dlameler 
Journal* .... 
Back. ■'•■■>.: i . 
Journal* 

2i 



GnV 4' a' a " 
Tractive Force. «n.1<» II.. 



WIIKF.L BASE Drum* 

Hi an. h. I oU ! """j"* 

Itm wi ft Total eitaiitr and (ruder 

.40 ki! ft! WEIGHT — On drivin* atattll 

l>'i., , On truck, front 

■mi-, fi ( In truck, hack 

57aq.fl. Total engine 

5 D " Total i.i H am! tender 

II" X U" TF.NUKK WlieeU. dianii-tet 

Journal* 

6"x'l2" Tank catucily 

||*t Fuel . a|Ku it v 

«" x 14" 



10 II" 

Ji* t" 

If Mi" 
imMDiht, 

>.l.«OUII» 
14. toll 11.1. 
inn ii,. 
i'M) mm it,. 

•. 6" X ll " 

n oon r s. (aJ*. 

1 .4 (una 

SERVICE CONDITIONS I'urva* M degree.. 
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Baldwin Cla*a H-50-'. K. I II 
Railway Company'* Claw O-l 

CVLINDFRS 

Valve* 
BOILF.R— Tm 

Diamrtrr . . 

Working umoiiir 

Fuel 

Firebox -length 
Width 
Depth. Iront 
Depth, back 

Tube*- Diameter 
Number 
Length 



. «" « J2" 
KMon, I I" dlam. 
Wagon lop Belpaire 

. R2" 
en II.. 
Soil coal 
117" 
. . «*" 
. MM" 

. . . UK* 

54" and I" 
5>»". .16. 2". .MM 

... W 0" 



Mikado T\ [H- Locomotive 
for tor 

Great Northern Railway 

Code Word— RE F F KA M II 

GENERAL dimensions 

HOll.FR (..,(,.., J 

Heating Surface — Firebot . J52iq.lt. 

Tubr* . 44IJw|. ft. 

Total. 4665 iq. ft. 

Superheater "Id »q. It. 

<•-.'■ . - | II 

I1RIVINT. WHEELS— Diameter . 6J" 
Journal*, main Il"xl6" 
Journal*, other* . . j 10" a 12" 

TRICK WHEELS — Front, diameter . 

Journal* 6" x II 7 t" 
Hark, diameter . . 424" 
JouraaU »"x 14" 

2 + 



Gauge 4' D H" 
Tractive Force. oO.uJO I ha 

WHEEL BASE — Driving .... 16' 9" 

Total engine I V o" 

Total engine and tender . 6*' 1" 

II KK.HT- On drivint »hcct* . 2J«.onn lu. 

On track, front . . 25.400 Km 

On truck, back 52.100 lb*. 

Total engine 306.500 1b*. 

Total engine and trader 460.000 It* 

TENDER— Wheel*, diameter J6" 
Journal* ..... 54" x 10" 
Tank capacity HOOD U. S. gala 
Fuel opacity I J ton* 

SERVICE CONDITIONS" Curve*. 10 degrees 



r*ii*-iiti-7 ruH 
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Baldwin <1<ua I2 4B-', E. o.tr 
Railway Company '« Claw. K I 

CYLINDERS 
V'ulvra 

BOILER— Type . . 

Working prrMiirr 
Furl . 

Firebox length 
Width 
Depih. front 
Depth, hark 

Tubes — Dia meter 
Number 
Ufujth 



rVmn 



* JO" 
■ ha in. 



Straiuht top 
. »2 r< 
190 Iba. 
Soil coal 
1 16 V 
. . 116" 
. . W 

SV'and2V 
5 V. 42; 2 1»". 200 

. it' tr 



Mikado Ty|»c Locomotivr 

for the 

Carolina. Clinchfield and Ohio Railway 

Code Word-KEFIBILABO 



CENERAL DIMENSIONS 



BOILER — Cmdmati 

Heating Surface — Firebox 
Tube* 

Firebrick tube* 
Total 

Suprrbcatcr 
Crate area 
DKIVINi; WHEELS Diameter 
Journals, main 

ioumala. other* . 
: WHEELS, — Front, diameter 
Journals .... 6 , i' 
Back, diameter 
Journala ... 

25 



JHJ6 
Si 
4117 

tss 
it 

III, 
II 



aq. fl. 
aq. ft 
Ml. ft. 
aq.ft. 
aq. t. 
♦u It 
6J" 
X I J" 

a 13" 
. JJ" 
x II" 
45" 
x 14" 



Gmw 4" tii" 
Ttauivr Force. 54.000 lb*. 



WHEEL BASE — Driving 
Total engine 
Total engine and tender 

WEIGHT— On driving wheel* 

On truck, front 

I hi track, hack 

Total rnitinr 

Total engine and tender 
TENDER— WhceU. diameter . 

Journals . . . 

Tank capacity 

Fuel capacity 



t«' ft" 
. M' 0" 
W m" 
2J0 .000 tb>. 
28.400 Ibt. 
, S.l.oon lin. 
. .11 1.4(H) lha. 

'00.000 lha. 
. . . Jl" 
ft" x II" 
lo.ooo I.', s gnl*. 

15 Una 



SERV ICE CONDITION'S — Curve*. 16 degree.. 
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B»Mwin Claw II 4*-', -E. Oil 
Railroad Company'. ClMI L-l-S 



CYLINDERS 

Valve* 
BOILER -Type . 

Diameter . 

Working pre»»ure 

Furl . 

Firrhoj- Length 
Wiillh . 
Depth, front 
Drplh. back 

Tube* — Din meter 
Number 
length 



. J7" x M" 
I'itton. I J" dliiiu. 
Wagon top Brlpairr 

. . T»4" 

las ib«. 

Soil rail 

126" 

. . . . *0" 
*■>'," 

*.'»•' 

S'»"»nd J'." 
40. 1>,". 2U> 
. IV 1" 



Mikado Type Locomotive 

lor the 

Pennsylvania Railroad 

Codr Wnrd-RFFIBri.ES 

GENERAL DIMENSIONS 

BOILER— (oMiaavd 



Heating Surface — Firebox 


216 


tt.lL 


ComltuttKin chamber 


. ill 


HI. It. 


Tube. 


J-.I5 


•q. It. 


Firebrick tube* 


. J5 


K|. It. 


Toul .... 


40«« 


•q. It. 


Superheater 


'Xj.' 


•q. it. 


(irate am 


70 


K|. It. 


DRIVING WHEELS— Diameter 




6J" 


Journals ... 


II" 


I 15" 


TRI CK WHEELS— Front, diameter 




. sy 


Journals . . . • 
H.«. k dumeter 


6!i" 


< ii" 




w 


Journal. 


ill* 


* II" 



Galafe 4* • !4" 
Tractive Force. 61.500 lb. 

WHEEL BASE— Driving . I7'0l»" 

Total engine J6' 4'»" 

Total engine and tendrr . 7 J' 4*»" 

WEIGHT— On driving wheel. M7.5O0 lb.. 

On truck, front 17.700 lb.. 

On truck, back . 40.400 lb*. 

Toul engine .114.600 1b.. 

Total engine and lrn.!.-i 496.000 1b. 



TENDER— Whrrla. diameter 
JoumaU 
Tank capacity . 
Fuel capacity 



. S3" 
6" I II" 
D 11. S. gal* 
■■■<•' lb. 
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Baldwin CU» I2.50.lj-E. JS6 
Railroad Company • I'bH O-J 

CYLINDERS 
Vol*** 
BOILER— Type 
Diameter 
Working pre«*urr 

Fuel 

Firebox — Length 

Width . 

Depth, front 

Depth, back 
Tube*— Diameter 

Number 

Lctfti 



H" x a" 
1'l.inn. 14" diam. 
Straight toti 
»«<," 
IM) IIm 
Soft coal 
II6V 
«6" 

. . . MH" 
<nt," 
SV'and2V' 
3'j". tS; 2',". 261 
W'7'4" 



Mikado TyiK- Locomotive 

for the 

Chicago. Burlington and Ouincy Railroad 

Cod* Word — REF1BULO 

GENERAL DIMENSIONS 

BOILER— Cmttumt 

Uniting Surface— Firebox . J"7 *q. tl 

CnmtitiMliiin chamber 69aq.ft. 

Tube* 40(10 *q. ft. 

Firebrick tube* .19*q,ft. 

Tout . 4465 aq. ft. 

: .- r I0J1 aq. ft. 

t.rate area . 79 aq. ft. 

DRtVINC. WHEELS Diameter . 64" 

JournaU. main . . - . II" x 12" 

Journal*, other* 10" x 12" 

TRl.TK WHEELS Front, diameter J7«," 

Journal* .... A" x 10" 

Hack, diameter 42'j" 

Journal* a" x 14" 

27 



Tractive Force. 60.000 lb* 



WHEEL BASE — Driving . 
Total engine 
Total engine and tender 

WnOHT— On driving wheel* 
On truck, front 
< Hi truck, buck 
Total engine . 
Total engine and tender 

TENDER— Wheel., diameter 
Journal* .... 
Tank capacity 
Fuel capacity 

SERVICE CONDITIONS Curve. 20 drglee*. 



16' 9" 

. . U' 0" 
IW' IP," 

2.10.200 111*. 
21.600 III* 
47.400 lb*. 
114. 700 lb*. 
MB. 400 lb*. 

. . . 3J" 

6" X II" 
10.000 1.'. S. gal*. 
. 20 ton* 



THK BALDWIN" LOCOMOTIVE WORKS 




Mikado Ty]>e Locomotive 

for the 

Pittsburgh & Lake Erie Railroad 

iCnited Sum Railroad Administration Standard Lai-ontntive. Chn l-»-2-Bl 
Code Ward— REFICERENT 



Baldwin Cla». 12 4* '4 E. 1075 

CYLINDERS 

Valves 
BOILER — Type 

Diameter . 

Working pressure 

Fuel . 

Firebox — Length 

Width . 

I>cj>tlt, from 

Uvptli . tu k 
Tube* — Uu meter 

Number 

Length 



. IV % Si" 
Piston. U" tliam. 
Conical wagon lop 
*6" 
IWIrx. 
Soft roal 
liO'i" 
. . . »*'," 

. . . «oV 
**»,•' 
St," and ."4" 
»'>". 4S: i',". it: 

IV O" 



GENERAL DIMENSIONS 

Boll.KK ( ,mt,*u>J 

Heating Surface — Firebox Jilt 

Combustion chamber - SI 

Tube* .NTH 

Firebrick tube* .2* 

Total 42*5 

Superheater *°3 

Grate area . 70.3 
DRIVING WHEELS — Diameter 

Journal*, main . . .12" 

Journal*, other* 10" 
TRUCK WHEELS- Front, diameter 

Journal* ft 1 *" 
Back, diameter 

Journal* 9" 

2fl 



Gauge VII," 
Tractive Force. 60.000 lb*. 

WHEEL BASE — Driving . 16' 9" 

•q. ft. Total engine 2*1*1" 

iq.ft. Total engine and tender 71' 81*/' 

W), It. WEIGHT— On driving wheel. . . 239.000 lb*, 

tq.ft- Ihi truck, front 24.000 1b* 

*q. ft. On trurk. back 37.000 1b*. 

M|. ft. Total engine .120.000 Iba. 

•q. ft. Total rngtne and tender 30.1. MX) lb* 

63" TENDER Wheel*, diameter . 13" 

1 13" Journal* . .... 6"»ll" 

x 13" Tank rnpai'Hv 10.000 1). S. gait 

.u" Fuel capacity 16 tons 

x 12" SERVICE CONDITION'S— Locomotive designed 

43" for H 3-foot turntable*. 19 decree curvet and 

x 14" 2 per cent grade*. 
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lUMwin Chua l2-4*-l,-E, 114(1 
Railway Company'* Cluae HnO 



CYLINDERS 

Valvr* 
BOILER — Type 

Diameter ■ 

Working preaaure 

Furl . 

Firebox — Len let It 
Width 

Depth, front 
Depth, back 
Til bra — Diameter 
Number 
Length 



. 11" x Jl" 
PUlon. 15" diam. 
Wagon top 
. M r ' 
IW Iba. 
Salt coal 
II*" 
»4»," 

. ng" 

. . 7«V 
S'j"nnd IH" 



Mikado Type Locomotive 

for the 

Atchison, Topeka and Santa Fe Railway 

Code Word— REFICHER 

GENERAL DIMENSIONS 

BOILER — Continutd 

Healing Surface— Firebox . 244 »q. ft. 

Tube* 4.14X41] it 

Firebrick tube* J4 *q. ft. 

ToUl .... 4*26 «q ft. 

Superheater 10*6 aq. ft. 

Crate ana 66.8 aq. ft. 

DRIVINC. WHEELS— Diameter 63" 

Journal*, main . . 12" x 12" 

Journal*, ot hern , U"x12" 

TRUCK WHEELS Ke.Mit.dMmeter .tl>" 

Journal* . V x 12" 

Back, diameter 40" 

Journals t>" x 14" 

2t 



Gauge 4' at," 
Tractive Force. 5«.80t> lb*. 



WHEEL BASE— Driving . 

Total engine 

Total engine and tender 
WEIGHT— On driving wheel* . 

fan truck, front 

On truck, bade . 

Total engine 

Tout engine and tender 
TENDER -Wheel*, diameter 

Journal* 

Tank capacity 



. 16' 6" 
M' I" 

win* 

240.170 lb*. 
2SJI00 lb*. 
S6.M0 lb*. 
322.020 lb*. 
336.000 lb*. 
JJ" 

IK" x io" 

12.000 U. S. gal*. 



Fuel capacity 16 ton* 

SERVICE CONDITIONS — Curve*. lo degree*. 
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Baldwin Cl»« 12 W-'.E, T52 
Railroad (.ompaajy a Cbu N-J 

CYLINDERS 

Valve* , . Union 



i W 
dtam. 



BOILER— Type .... Wann ton 

I ' I: .1 ' i ' ... rJ*4 

Working prrMurc 140 Ilia. 

Furl . Hard ami toll coal lulled 



Fireboi— I-rn«ln 
Width . 
tVpih. from 
Depth, back 

Tube» — Diameter 
Number 
I - 



m« 4 " 

IMS" 
. . . mi" 
. . . nil" 

. 5>»"»n<l 
SW. 45. W. *** 

trr 



Mikado Typo Locomotive 

(nt ihr 

Lehigh Valley Railroad 

Code Word— REFIGEBAR 

GENERAL DIMENSIONS 
boiler -Cmtomti 

llrutini Surfarr — Flrrbol . 2(r» *q. ft. 

Combustion chamber H la. ft. 

Tube* J7J4aq.fl. 

Elrrbrkk tube* . S9 KL ft. 

Tout . 4150 Sq. It. 

Superheater V*0aq. ft. 

Grate arm 100 aq. It. 

DRIVING WHEELS— Diameter . . 63" 

Journal* . . II" « It" 

TRUCK WHEELS — Front, diameter . . JJ" 

journals 7" x 12" 

Ha< k, diameter 50" 

journals I 14" 



CMW VtH" 
Tractive Force. 57.000 u». 



WHEEL BASE— Drivine 
Total rncine 
Total rncine and tendrr 

WEIC.IIT On drivint wheels 
On truck, front , 
On truck, back . 
Total mxine 
Total enitmr and tendrr 

U NDER Wheels, diameter 
Journal* . . . 
Tank capacity 
Furl capacity 



If/ 6" 

if 2" 

nt./- 

>*-> Iba 

.10.000 Iba 
. 54,200 lbs. 
.125.200 Iba. 
4*o.ooo Ita 

. J*" 
SI i" I 10" 
"000 L". S. rata. 
25.000 Iba. 
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Baldwin Haw 12-42-', -K. JOT 
Railway Company's class, M-l 

CYLINDERS ... . 14" a II" 

Valves . . Futon, 14" dum. 

BOILF.R -Type .... Wagon Ion 

Diameter Si'' 

Working pressure . 215 lbs, 

Fuel . Hard and soft coal mlsnl 



Firebox— Length 
Width . 
I>ef»ih. front 
Depth, bark 

Tubes— Diameter 
Number 
Length 



114 

. . 5»", 

. 

.«»>". 48; 1H". 2SV 
. . . 17' 8" 



Mikado Type Luccimotivf 

lot the 

Philadelphia and Reading Railway 

• Code Word-RKFIGERIS 
GENERAL DIMENSIONS 

HOIl.F.R— ( ,>UiW 



Heating Surface- Firebox. 


145 


Ml. lb 


Combustion chamber 


. 81 


W|. ft. 


Tube* . < i 


(SIX 


SI], ft. 


Total .... 


4224 


•1). ft. 


Superheater 


Ml 


Sq. ft. 


tjrale area . 


108 


SIJ. ft. 


DRIVING WHEELS— Diameter 




»l>4" 


Journals .... 


ii" 


8 U" 


TRl/c'K WIIEKI-S Front, diameter 




SI" 


Journals 


7" 


I II" 




42V 




8" 


> 14" 



31 



Gauge CW 

Tractive Force. STJ20 lb.. 



WHF:KL BASE— Driving . 
Total engine 
Total engine and fender 

WEIGHT — On driving wheels . 
On truck, front . 
On truck, back 
Total engine 
Total engine and tender 

TENDER — Wheels, diameter 
Journals . . 

Tank capacity . 
Fuel capacity . 



16' 6" 
. 35' 0" 
6* 5H" 

IIA.oOD Iha. 
16.800 lbs 
55.UOO lbs, 

J2U..HM lbs. 

48S.0O0 lbs 

. . 34" 
$H" x 10)4" 
8000 U -S. nil 

12JI ton. 
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General Offices of the Company 

500 North Hroad Street. Philadelphia 



New York. N. V. 

Chicago. 111. 

Si. Loin Mo. 

Richmond. Va- 

Pittsburgh. Pa. 

Hviiklun, Texas 

St. Paul. Minn. 

San Francisco. Cat. 

Portland, Ore. 

Argentine Republic 

Balkan State* 

Braiil 

Brazil 

Hra/.l 

Ilr.i'.l 

Chile 

China 

IiukIi Bui 

France 

Great Britain 
Hawaii* 
India 



Mnko 

5& zazj"* 



Porto Rico anil Santo 
Portugal 

Portuguese F-ast Africa 

Scandinavia 

Southern Africa 

Svain 

Victoria 

Western Australia 
West Indie. 



REPRESENTATIVES AND AGENTS 



RiriiABD S« 
Cuahlls 
A. S. Guam 

G. F. Jons* 

K. Cosvlrsk Pkirck 
Part. G. C 11 cat m ah 
HlMM Blamciiarii 

WlM.IAMS, DlMOSiD & t o. 

A. J. Bn-Tta 

Wallac* R. Lit 

K. St. I. Game 

C- H. Crawford 

Cory nans. & Co.. Ltd. 

F.DWARD C. HoLDlN 
MoNTIATH ft CO. 
Wissr-L, IM'VAL & Co. 
AxntutM, May La & Co., Ltu. 
J. (>. FatysTNA 

H. A. F. CsvirRrM- 
R. P. C. SAanranin 

C. tlBtwra & Co.. Ltd. 
F. T. SlavTOM 
Sale & Frajar. I .to. 
Ca«i. Holt Smith 
R. Tow** (r Co. 
PuiLirt & Plk« 
C R. Coiua 
F t a k k \V. Moa.a 
R. Carrio* 

E- Pimto Bajto k Co , Ltd. 
Vikm * Co, Ltd. v 
Olav Bti.siitm 
F. V. Gates 

H. P. Al'STIK 

Nrwrix .v Co. 
G^Vl.S' 
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120 Broadway 
627 Railway Exchange 
1210 Boatmen'. Bank Building 
712-713 Mutual Butl.line 
27*> Union Arcade Building 
1501 Carter Building 
90S Merchant* National Bank Bi 
310 Sansome Street 
312 Northwestern Bank Building 
Buenos Aire*. Paseo Colon. 1S5 
Bucharest. Rnumania 
Rio do Janeiro, Rua da Alfandefa. 5 



Para 

Pcrnarotiuco 
Val|>araiso 
Shanghai 

Bandoeng, Java, Nillmy 
Paris. 14 Rue Duphoi 
Umdon.^4 Victoria St.. S. W. 1 

Calcutta 
Tokio 

Mexico City 

IngMa 



Warsaw. Krolcwska.l 

San Juan, American Colonial Bank Bldg. 

□wm 

Lourenco Majnue*. Drlagoa Bay 
Christiania. Norway (Toldhogaden. «) 
Johannesburg 
Madrid. Anartado 47.1 



llasana, '20 National Bank of Cuba 
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THE BALDWIN UXOMOTIVK WORKS 

If the main nxl, crosshcad and piston on (he damaged but the steam will do at least some work, and the engine 
side are in a rendition to run, the main rod may be left ta n l>e reversed and both the cylinders lubricated, 
up, provided there are relief valves in the cylinder heads. 

The relief valves should l)e removed, so that the cylinder Reproducing Model of the Walschaerts 
can be lubricated and excessive compression avoided. 
With the eccentric rod down, and the valve securely 
blocked in its middle position, the engine can then be 



Valve Gear 

Figure .?0 shows a full size model used by The 



run with the other side. It is of course necessary, in this 
case, to remove the crosshead link, and fasten the 
combining lever in forward position. The foot of the 
lever can readily be secured to one of the cylinder cocks. 

If the damage is confined to the eccentric crank or 
rod, or to the lower end of (he link, and (he latter is 
still supported on its trunnions, the main rod may be 
left up, and the valve operated by the combining lever. 
To accomplish this, take down the eccentric rod, discon- 
nect the radius rod from the reverse shafi, anil secure 
the link-block exactly at the center of the link. The 
maximum port opening on the damaged side will now 
be equal to the lead, and the cut-off will be very short; 



Baldwin Locomotive Works for reproducing the motion 
of the Walschaerts valve gear, applied to locomotives. 
On this model can be measured all the valve events, 
such as travel, lead, cut-off, release, etc.. in both for- 
ward and backward motions; and any relative position 
of the valve to the piston can be found. This machine 
has adjustable parts which may be made to conform to 
the length of the actual parts on the locomotive, and 
arranged in the same relative location. 

To obtain the motion the machine is driven at the 
wheel by an electric motor, or revolved by hand to suit 
the operator. 

The valve events may be permanently recorded on 
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SANTA FE TYPE LOCOMOTIVE WITH WALSCHAERTS VALVE GEAR 
CHICAGO. BURLINGTON AND QUINCY RAILROAD 



Googh 



Walschaerts Valve Gear 



SINCK the year 1905. ihe Walschaerts valve Rear 
has come into extensive use in American loco- 
motive practice, and it is now more generally 
employed, especially on heavy power for road service, 
than any other form of motion. The principal advan- 
tage of this gear lies in the accessibility of its parts, which 
are placed entirely outside the driving wheels. This 
facilitates oiling, inspection and cleaning; operations 
which are frequently difficult to carry out in locomotives 
equipped with the Stephenson link motion. Further- 
more, in heavy engines equipped with the Stephenson 
gear, the eccentrics must he made of large diameter 
to secure the required throw. This increases the veloc- 
ity of the rubbing surfaces and also the tendency to 
heat, especially in the case of locomotives which have 
comparatively small wheels and are employed in high 



speed service. In the Walschaerts gear the various 
parts are pin-connected, and are easily lubricaled; 
hence troubles due to heating are reduced to a minimum. 

The Walschaerts motion is of the radial type, and 
it employs a link which is trtinnioned at its middle point. 
The link is rocked by means of an wren trie rod, whose 
motion is usually derived from a return crank, secured 
to the main crank pin. The movement of the link is 
transmitted to the valve stem by a radius rod. whose 
length is equal to the link radius. This radius rod is 
pinned to the sliding link block, and can l>e raised or 
lowered by the reverse lever. When the block is above 
the link center, the engine runs in one direction, and 
when below the center, in the oppitsite direction; the 
direction of movement being determined by conditions 
to be subsequently explained. 
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The return crank on the main pin (known as the 
eccentric crank) is so set that, when the piston is at the 
extreme end of its stroke, the link stands in its middle 
position; anil it is evident that if the radius rod were 
attached directly to the valve stem, the valve would 
also he in its middle position. When, however, the 
piston is at the end of its stroke, the valve should be 
displaced I mm its middle position by an amount equal 
to the steam lap plus the lead. In the Walschaerts 
gear the valve is given lead by a combining lever, 
which is attached to both the valve stem and the radius 
rod, and is also connected, through a suitable link, to 
the crosshcad. This combining lever is so proportioned 
that if the point of its connection to the radius rod be 
kept a stationary fulcrum, and (he piston moved a dis- 
tance equal to the stroke, the valve will lie moved a 
distance equal to twice the lap plus the lead. There- 
fore when the piston is at the end of its stroke, the valve 
is displaced from its middle {wsition a distance equal 
to the lap plus the lead, and the correct steam distri- 
bution is secured. 



The accompanying diagrams show two arrangements 
of Walschaerts motion. Figure 1 represents a design 
used with outside admission slide valves, and Figure 2 
a design used with inside admission piston valves. In 
l>oth cases corresponding parts are similarly designated 
by letters, as follows: 

A — valve 
R valve stem 
C combining lever 
D — crosshead link 
F — radius rod 
F- -reverse shaft 
G — lifting link 
H reach rod 
K— reverse lever 
L — reverse link 
M — eccentric rod 
X — eccentric crank 

The main pin is shown on the forward dead center, 
the reverse lever is in its middle position, with the 
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link block in the center of the link. A careful study of 

the diagrams reveals the following facts : 
With a valve having outside admission — 
The valve rod is connected to the combining lever 

at a point altore the laticr's connection to the radius rod. 
If the block is in the lourr half of the link when in 

forward gear, the eccentric crank leads the main pin. 
If the block is in the upper half of the link when in 

forward gear, the eccentric crank follows the main pin. 
With a valve having inside admission— 
The valve rod is connected to the combining lever 

at a jNiint below the hitter's connection to the radius 

rod. 

If the block is in the Itruer half of the link when in 
forward gear, the eccentric crank follows the main pin. 

If the block is in the upper half of the link when in 
forward gear, the eccentric crank leads the main pin- 

The two diagrams, Kigures 1 and 2, show the 
arrangement of the valve gear as generally used, but 
the motion may Ik- designed in various ways in order 
to adapt il to the construction of the locomotive to 



which it is applied. The principal variations are found 
in the method of supporting and controlling the link 
radius rod. and modern design usually comprises a 
combination of the following: — 

The rod supported in front of or back of the link. 

The rod supported by a swinging bar or sliding bloek. 

The reverse shaft located in/rr»»/of or back o( the link. 

As it is always desirable to have the reverse lever 
forward in forward motion, the arrangement of the 
reverse shaft will generally determine whether the blr>ck 
should be in the top or lx>ttom part of the link in for- 
ward motion, and the eccentric crank must U- set 
accordingly. 

Inasmuch as the position of the valve, when the 
piston is at the end of its stroke, is dependent on the 
combining lever only, it is evident that the lead given 
by the Walschaerts gear is the same for all |K>ints of 
cut-off. This is the principal feature which distinguishes 
this gear from the Stephenson motion as far as steam 
distribution is concerned. All parts of the Walschaerts 
motion should be correctly laid out and constructed from 
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a diagram, and the gear designed to give the lead most 
desirable for the usual running speed. The parts having 
been correctly made, it is impossible to alter the lead 
without seriously deranging the motion. In this respect 
the Walschaerts gear is less flexible than the Stephenson; 
but when the correct steam distribution is obtained it 
is less liable to derangement, and the engine is more 
easily kept "square." 

The accompanying illustrations represent seven 
arrangements of this gear, as applied to recent locomo- 
tives of various types. The styles shown are briefly 
doscritied as follows: 




FIG. 3 



Figure 3 shows the gear as applied to an American 
type locomotive, with slide valves. The link bearings 
are bolted to the guide yoke, and the reverse shaft 
bearings to a cross-brace placed immediately ahead of 
the main driving wheels. 




FIG. 4 

Figure 4 shows the gear as used on an Atlantic ty]x- 
locomotive. A cast steel Ix-arcr, placed l>etwccn the 
two pairs of driving wheels, supports the link and re- 
verse shaft bearings. The valve is of the piston type, 
with inside admission; and as the radius rod is down in 
forward gear, the eccentric crank follows the main pin. 
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FIG. S 

Figure 5 shows an arrangement of motion as applied 
to a ten-wheeled locomotive with slide valves. The 
links arc carried on longitudinal bearers, placet) outside 
the leading pair of driving wheels. 




FIG. 6 



Figure 6 shows an arrangement used on a Pacific 
type locomotive with inside admission piston valves. 
The valve rod is here supported by guides which are 
cast on an extension of the back steam-chest head. 




FIG. 7 

Figure 7 show.-, a design of moiion used when the 
steam chest center is inside the cylinder center. A 
rocker transmits the movement from the plane of the 
gear to the center of the steam chest. This is a satis- 
factory arrangement to apply when the cylinders are 
interchangeable with those of locomotives using the 
Stephenson link motion. 
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FIG. 8 

Figure 8 shows the Rear as applied to a Mikado 

type locomotive with Ragonnct Type B power reverse 

mechanism. 

Figure 9 shows a design of motion used on a large 
Mallet articulated locomotive with Kagonuet Type A 
power reverse gear. The valves of the rear engine 
are arranged for inside admission, and those of the 
front engine for outside admission. The front and hack 
reverse shafts are connected by a jointed reach rod, and 
the gears of the two engines are simultaneously controlled 
by the same reverse mechanism. 



All the gears illustrated are so arranged that the 
main guides can be lined up without disturbing the 
adjustment of the motion work. 

The gears shown are typical of recent practice, but 
they by no means represent all the modifications in 
successful use. The general design of the engine influ- 
ences, to a large extent, the arrangement of the motion. 

Mention has Id-en made of the fact that all parts 
of the Walschaerts gear must be laid down on a diagram 
in order to insure a correct steam distribution. If all 
the details could be made and assembled exactly to the 
drawings, the operation of "valve setting" would Im.- 
unnecessary. In practice, however, such accuracy can- 
not be obtained; and after the gear has been assembled 
some adjustment is usually required. 

Method of Setting Valves with 
Walschaerts Gear 

The object of valve setting is to so adjust the valve 
gear that the opening and closing of the ports will occur 
at proper intervals, and upon this depends the efficiency 
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and smooth running of the locomotive. While the same 
practice is not always followed in setting the valves, it is 
the general custom to set them with the lead constant 
at both ports for all positions of the reverse lever: and 
unless the cut-off points at the position of the lever 
where the engine is most frequently operated show con- 
siderable difference, the valve setting may be con- 
sidered sufficiently correct. 

Assuming that all detail parts have lieen checked 
with their respective drawings and that the main r<xl is 



i. 9 

up and the gear fully connected, the procedure is as 
follows: 

Obtaining Exact Dead Centers. Block the main 
driving boxes, allowing one-half inch over the central 
position for settling, viz.: add one-half inch to the 
dimension between the top of the frame and the center 
line of the driving journal, as given on the erecting 
diagram. 

Place the main crank approximately six or eight 
inches below the forward dead center. Put a prick 

t 

Digitized by Google 



THE BALDWIN LOCOMOTIVE WORKS 



punch mark O on any convenient place on the crosshcad 
gib, and scril>e with a tram or a pair of dividers the 
line A-A on the guide. Then prick punch the point A' 
at any convenient place on the line A-A (see Figure 10). 




FIG. 10 



Now revolve the wheel backward until the main 
crank comes above the forward dead center, stopping 
it when the tram used in Figure 10 rcai lies exactly 




FIG. 11 



Next prick punch the engine frame at any convenient from the point O on the crosshead to the point A' on 



place ahead of the driving wheel, and with a long tram 
scrilH- the line B-B on the tire. Prick punch the point 
B' at a definite jxisition (say one inch from edge of tire) 
on this line (see Figure 11). 



the guide (see Figure 10). 

Then re- 1 ram the frame to the tire as in Figure 
12, using the same train and the same ]x>int P as in 
Figure 11. 
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FRAME 



Scribe (he line C-C and punch the point C at exactly tral between C and B' and at the same distance from 
the same distance from the edge of the tire as previously the edge of the tire that was used in their location (one 

inch was previously suggested). 

Now if the wheel Ik- revolved forward until the long 
tram reaches exactly from point P to |>oint D. the main 
crank will he on the exact forward dead center. 

Proceed in like manner to obtain the exact back- 
ward dead center, reversing the operation and using 
the same points on the crosshead and frame, ami a new- 
point (forward of the crosshead) on the guide. 

The standard method used by The Baldwin Loco- 
motive Works for marking these centers is shown on 
Figure 13. The trial points are indicated by a single 
punch mark only, while the final point* are indicated 
by three punch marks, the outermost ones being the 
actual tram points (Hand I)'). 

The points S and S', as shown on Figure 13, are 
used in locating B'. This operation will place the point indicated in a similar manner; the outermost punch 
B' (previously obtained) at a distance Q from [loint (_". marks representing the actual tram points used for 
Now prick punch the point 1) at a position exactly cen- marking the half stroke positions. 




12 
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FRONT 




FIG. 13 

To obtain i In- points S and S', set the rrosshead on 
the forward dead renter and measure back on the guides 
une-half the piston stroke, as shown on Figure 14. 



Then revolve the wheel forward until t he crosshead 
moves from position X to position V. Now with the 
long tram obtain point S by tramming from point P on 



-t STROKE 


ill 


O 


X 





FIG. 14 

the frame (Figures II and 12), prick punching point S 
at the same distance from the edge of the tire as point D. 

The opposite half stroke point S' may lie obtained 
by the same method, preferably revolving the wheel in 
the same direction (arrow on Figure 13) so that the 
influence of lost motion in the parts may lie minimized. 

The four important points on the stroke are now 
definitely established on the wheel, and are ready to be 
used for valve setting. 

Note: If desired, any other positions of the stroke 
can Ik- marked on the wheel by using the long tram and 
the method of procedure descrilnxi above. 



II 
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Setting of Outside Admission 
Slide Valves 

1. With the- pons exposed, place the valve with 
its steam edge just t utting off the ports (at eac h end suc- 
cessively), and prick punch the valve stem at jioints 




FIG. 15 

F and F', obtained l>y tramming from any convenient 
place on the valve seat or shelf isee Figures 15 and 
16). The distance between points F and F' will be 
equal to twice the lap of the valve. When the valve 
is leading (main crank on either dead center) the port 
should be open by an amount equal to the desired lead 

(see Figure 17). 



If the tram is used with the valve tin its lead, then 
the distance between the points so found antl the point F 




FIG. 16 

on the valve sum will lie etpial to the leatl isee dimen- 
sion V tin Figure 17 1. 

With this statement in mind, proceed as follows: 




FIG. 17 
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2. Hook up the gear so that the link block is the specified figures means that an error exists in the 



exactly central with the link. Place the main crank on 
the forward dead center, and tram to the valve stent. 



(Lapt-Leid). : 




A:B::S L 



Piiton SdoUe 



FIG. 18 



Revolve the wheel to the backward dead tenter, and 
again tram to the valve stem. Measure the distance- 
between the points so obtained, and compare the same 
with the specification. The distance should U- e<|iial 
to twice the sum of the lap and lead. Variation from 



combining lever, the upper and lower arms of which are 
made respectively proportional in length to twice the 
lap and lead and to the stroke of the piston. (See 
Figure 18). 

Assuming that ihc distance L, as trammed on the 
valve stem, is found correct, the procedure is now as 
follows: 

i. Place the gear in forward motion, with the link 
block at a |M>int in the link that will give the specified 
maximum valve travel when the wheels are revolved 
in a forward direction (this position of the link block is 
obtained by experiment). 

4. Place the main crank on the forward dead cen- 
ter, by tramming from I* to I); and with the same tram 
as used for marking the valve stem (Figures 15 and 16) 
scribe on the stem, measuring the distance lietwwn the 
point so obtained and the punch mark F. This distance 
should lx- exactly equal to the specified lead. 



16 
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5. Revolve the wheel in a forward direction until 
the main crank is on the bark dead center (iram from 
I' to D'), and similarly scribe on the valve stem, measur- 
ing the distance between the point so obtained ami the 
punch mark I"'. This distance should also lie exactly 
equal to the specified lead. 

6. Place the Rear in backward motion (as instruc- 
tion No. 3) and examine for lead at the front and back 
exactly as described in instructions 4 and 5, except that 
the wheel must be revolved in a backward direction. 

If all the points so found are exactly to s|x*cili- 
cation, the valve setting is square. A check should now 
be made by placing the piston on the forward dead cen- 
ter, and moving the link block through its entire travel 
in the link. This should in no way disturb the position 
of the valve. 

7. The gear should now Ik- tried for the maximum 
valve travel, selling the reverse lever to give (he greatest 
movement to the valve (with the proper clearance of 
the link block at the end of the link), ami measuring 



the travel so obtained. The cut-off points may now be 
measured on the piston slroke, after which it is ad- 
visable to place the piston at the cut-off points at which 
the engine is most frequently worked. If this is unknown, 
very satisfactory results may he secured by assuming it 
to be .SO'',, of the stroke on freight, and 30',' on pas- 
senger locomotives. 

In marking the forward and backward gear positions 
on a reverse quadrant of a "cold engine" an allowance 
toward the front of the quadrant must lie made on 
each end, to correct for expansion when the engine is 
under steam. The amount of such allowance is a matter 
of judgment, but one-quarter to three-eighths of an 
inch can be considered sufficient for ordinary standard 
gauge engines. 

Corrections 

If, on trial, the valve gear is found to Ijc out of 
square on the lead points, the following hypothetical 
rases will serve to explain the corrections that should 
be made. 
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For example, suppose the specification calls for the 
following : 

Maximum valve travel, 5' 

Keren trie crank throw, 11" 

Constant lead. ' ," 

Outside lap of valve, 1" 

Link block !>elow link center in forward gear. 

It is very important that the following dimensions 
check exactly with the drawings: 

1. Length of combining lever between central 
fulcrum and upper and lower arm centers (see Figure 
18, dimensions H and A I. 

2. Koentric crank throw and length of crank arm. 
In the cast; under consideration the prick punch 

marks on the valve stem (refer to Figures 15. 16) will 
be two inches from center to center (this is twice the 
valve lap). 

J. A change in the length of the eccentric rod 
results in a change in the p<*ition of the valve, approxi- 
mately in proportion to the eccentric throw and valve 
travel. In the present case, this is as eleven to five and 



one-half or as two to one. In other words, a change of 
one-quarter inch in the length of the eccentric rod will 
move the valve approximately one-eighth inch when 
the link block is in full gear and the main crank is on 
the dead center. 

4. The influence of eccentric rod changes on the 
direction (ahead or back) of the movement of the valve 
is explained by reference to Figure 19. An examination 
of Figure 19 will show that if the eccentric rod K is length- 
ened to F.', then the radius rod R will be moved ahead 
to the position R'. and the valve stem will be moved a 
distance X in the direction of the arrow, thus displacing 
the valve from position V to position V". 

5. The following rules can thus Ix; formulated: 

If the link block is lielow the link center when 
running ahead, then — 
In forward motion, 

If the eccentric rod is lengthened, the valve is 
moved ahead. 

If the eccentric rod is shortened, the valve is moved 
back. 
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In Iwtku-aril motion, 

If the eccentric rod is lengthened, the valve is 
fed back. 

If the eccentric rod is shortened, the valve is moved 
ahead. 



the valve, viz.: any variation in the radius rod will pro- 
duce approximately the same variation in the move- 
ment of the valve. 

7. The link fulcrum Z (sec Figure 19) is a fixed 
point; therefore, the direction of movement due to 



Backward Motion 




If the link block is above the center when running changes in the radius rod will vary directly with such 
ahead, then, in each case, the valve will be moved in the changes, and the following rules can be formulated: 
direction opposite to that stated above. In either forward motion or backward motion, 

6. Corrections made to the link radius rod will To move the valve ahead, lengthen the radius rod 

have approximately full influence on the movement of the amount desired. 

19 
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To move the valve back, shorten the radius rod the 
amount desired. 

This is true whether the link block is altovc or 
below the link center in forward Rear. 

8. With these fans in mind, two hypothetical 
ca»cs will l>e considered. 

Hypothetical Case No. I 

Let it be assumed that, on tramming to the valve 
stem with the main crank on the dead centers, the fol- 
lowing irregularities in the lead are noticed for the engine 
under consideration. The dots on the diagrams repre- 
sent the prick punch marks 1" and I"' (see Figure 16) 
on the valve stem, while the crosses represent the irregu- 
larities in the lead when trammed to the valve stem 
(see Figure- 201. 

9. The first procedure will be to divide the error 
between the forward and backward motions, as follows: 

Krror in forward motion - 



Front, 



a: " _ i ■ 



lead = ■/<." error 



Hack, V," lead-' V'-W error 
Frror in backward motion — 



t To square the 
t lead, the valve 
i must be moved 
( ahead. 

{ To square the 
* lead, the valve 



Front, 7 .u"-V," lead =',!," error 
Rack, \ V lead -'.',„" = '/,«" error 

ahead. 

As the errors in the two motions occur in the same 
direction, it follows that the greater one partially ncu- 



\ must be moved 



3" 
6 



Front of Eng.ne 



Forward Motion 



16' 



FIG. 20 



20 
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tralizes the effect of the lesser, and thai (he combined 
or average error will Ik- the difference between the two, 
viz.: three-sixteenths of an inch minus one-eighth inch 
equals one-sixteenth inch average error. 



Front of Engine 



1" . 1" 
■g mi nun 22* 

Forward Motion 



3." 



' 32 



J3" 
32 



Backward Motion 



•• • "- 



FIG. 21 

10. To divide an average error of one-sixteenth 
inch equally about a central point, it will be necessary 
to move the valve one-half this amount, or one-thirly- 
secotul inch (in this case one-thirl y-sccond inch back 
in forward motion). 



According to rule 3, the eccentric nxl must be 
shortened one-sixteenth inch (in the proportion of two 
to one) to move the valve one-thirty-second inch. When 
this has been done the valve stem points will tram as 
shown in Figure 21. 

11. The errors in forward and backward motion 
have thus been equalized, and it remains only to square 
the lead front and back for both motions. The valve 
as now standing is five-ihirly-seconds of an inch too far 
back to equalize the lead, viz.: 

'•7«"-VV lead=V., s " error front, 
lead — V.12" = *, .12" error back. 

12. As the influence of the radius rod is direct 
(see rules 6 and 7) it follows that by lengthening this rod 
the amount required (nvc-thirty-scconds of an inch) the 
valve will 1h> squared, and can be trammed to the 
dimensions shown by Figure 22. These dimensions are 
the ones required by the s|nri (nation. 

13. Tin- valve has thus been squared and the errors 
corrected in Hypothetical Case No. 1, by the changes 
noted ltelow: 
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Hcrentric rod shortened 1 , „" 
Link radius rod lengthened */m" 
14. A final trial of the valve and cut-off, etc., can 
now l»e made in the previously described manner. 
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Krror in forward motion 



r 

-4 



Front of Eng.ne A, 



Forward Motion 



x 



8ick«a.d Motion 
FIG. 72 



Hypothetical Case No. 2 

Let it he assumed that on tramming for lead, results 
are obtained as represented by Figure 23. 

15. Divide the error between the forward and 
backward motions as follows: 



Front. Vn"-'V' lead = 3 error 
Bark, '/," lead-' .■■„" = »/„" 



To st|uare the 
cad, the valve 
j must Ik- moved 
' »:,«" ahead. 



Front, •/«" lead- 1 i," = ' ir," error 
Bark. * „"-'//' Icail -'/,«" wmr 



Krror in backward motion- 
To square the 
lead, the valve 
must be moved 
Iwck. 

As the errors in the two motions occur in opposite 
directions, it follows that they augment each other, and 
that the combined or average error will be the sum of the 
two, viz.: three-sixteenths of an inch plus one-sixteenth 
inch equals one-quarter inch average error. 

16. To divide this error equally about a central 
point it will be necessary to move the valve one-half 
the amount, or one-eighth inch (in this case one-eighth 
inch ahead in forward motion). 

According to rule No. .1, the eccentric rod must lie 
lengthened one-quarter inch (in the proportion of two 
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to one) to move the valve one-eighth inch. When this 
has been done, the valve stem will tram as shown in 
Figure 24. 



Forv»»rd Motion 



front of Ei 
■< 



FIG. 21 

in forward 



17. The errors in forward and Itarkward motion 
have thus been equalized, an<l it remains only to square 
the lead front and back for l>oth motions. The valve 
as now standing is one-sixteenth inch too far back to 
equalize the lead, viz.: 

\ lead = ',,«" error front. 



'/«" lead -»/,." = '/„" error back. 



18. To move the valve ahead one-sixteenth inch the 
link radius rod must l>e lengthened one-sixteenth inch 
(see rules 6 and 7) and the lead will then Ik- squared. 



fa minus-jj 



Front of EngJne 



Forward Motion 



*u 



FIG. 24 

When trammed for lead, the results will be as shown by 
Figure 22. These dimensions are the ones required by 
the specification. 

1°. The lead has In-en squared and the errors in 
Hypothetical Case No. 2 have Ixtn corrected by the 
changes noted In-low: 

Eccentric rod lengthened 



2.< 
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Link radius rod lengthened 1 ,«" 

20. Trial of I he valve (ravel and cut-off, etc., can 
HOW In* made in I he manner previously iIcm rilM.fl. 

Irom lilt- a I mve il is evident that the errors in 
forward and li.n kward inoiion are cc | uali/cd by changing 
I In- length of the eccentric rod: and the lead is then 
squared liv < 1 1 . 1 1 >k> ' < K >he lennth of the radius rod. 
Theoretically the length of the radius rod should be the 
ink ,i 1 1.' i. Iii <.l I he link, I nit as this maj i ar) to 
a slight extent without any appreciable difference in 
the valve movement, il is c ustomary to adjust the valve 
l>\ .ilteriiiK I he radius rod unless provision is made for 
(Itiit adjustment on the valve stem. 

Setting of Inside Admission 
Piston Valves 

The method »l wetting inside admission piston valves 
i-. generally similar to that prev iously dcscrilicd. It must 
lie h iiu uiIm m iI, however, that to (icrforui corresponding 
fuiiclious, this valve moves in a direction opposite to 
that of the slide valve. When setting piston valves, 



M 



FIG. 25 



FIG 26 



FIG. 27 
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the steam chest heads should be removed, for the sake 
of convenience. The line and line positions of the valve 
are determined by observation through peep holes pro- 
vided for the purpose. In this way, the points F and F' 
are located on the valve stent, by tramming from any 
convenient point on the back wall of the steam chest. 
(Figures 25 and 2ft). The lead points on the valve 
stem can thus be obtained by placing the crank on the 
dead centers, and again tramming from the steam chest 




FIG. 28 



wall. (Figure 27). The test for load is made as de- 
scribed in paragraph 2 on page 16, the combining lexer 
occupying positions as shown in Figure 28. 

The lead in full gear, with this style of valve, is 
examined precisely as described in paragraphs 3 to 7, 
pages 16 and 17. Reference should be made to Figures 
25 and 2ft, instead of to Figures 15 and 16. 

Corrections 

As in the case of the slide valve, methods used for 
correcting errors can be best explained by two hypo- 
thetical cases. For example, suppose the specification 
of a locomotive having inside admission piston valves, 
calls for the following: 

Maximum valve travel, 5' <" 

Eccentric crank throw, 15Vs" 

Constant lead. 

Steam lap of valve, 1" 

Link block below link center in forward gear. 

The influence of eccentric rod changes on the direc- 
tion (ahead or back) of the movement of the valve, is 
explained by reference to Figure 2°. An examination 
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of this figure will show that if the eccentric rod K is If the eccentric rod is short ened, the valve is moved 

lengthened to h'.', then the radius rod R will be moved back. 

ahead to the |x>sition R', and the valve stem will be In backward motion- - 

moved a distance X in the direction of the arrow, thus If the eccentric rod is lcnglhcnc< I, the valve is moved 

displacing the valve from position V to ixjsition V". back. 




FIG. 29 

Therefore, the rules applying in the case of outside ad- If the eccentric rod is shortened, the valve is moved 

mission slide valves also apply to this style of valve, as ahead. 

f„|| nws - If 'hi' 'ink block is above the center when running 

ahead, then, in each case, the valve will be moved in the 
direction opposite to that stated above. 
If the eccentric rod is lengthened, the valve is moved ;„ any f<w , regardless of whether the Rear ts in for- 

ahead. ward or backward motion — 



In forward mot ion - 
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To move- the valve ahead, lengthen the radius, rod 
the amount desired. 

To move the valve back, shorten the radius rod the 
amount desired. 

It must be rememliered that with an inside admis- 
sion valve, the front port opening is increased if the valve 
is moved ahead, and the rear port opening is increased if 
the valve is moved back. 

Bearing these facts in mind, two hypothetical cases 
will now be considered. 

Hypothetical Case No. i 

Let it be assumed that, on tramming to the valve 
stem with the main crank on the dead centers, the fol- 
lowing irregularities in the lead are noticed for the engine 
under consideration. The dots on the diagram represent 
the prick punch marks K and F' (see Figure 26) on the 
valve stem, while the crosses represent the irregularities 
in the lead when trammed to the valve stem (see Kigure 
20). These irregularities are the same as those used in 
the corresponding case for slide valves, therefore the 
same diagrams are referred to. In the present case, 



however, as the valve is arranged for inside admission, 
the lead marks for the front steam port will appear on 
the back end of the valve stem, and those for the back 
steam port on the front end. A reference to figures 
25, 26 and 27 will make this clear. In other words, 
when applying figures 2(>-24 to a locomotive with inside 
admission valves, the front of the engine should be con- 
sidered on the right instead of on the left. The terms 
"front" and "back" in the text apply to the steam ports, 
and not to the positions of the marks on the valve stem. 

I. The first procedure will be to divide the error 
between the forward and backward motions, as follows: 

Krror in forward motion - 

/ To square the 

Front. *«"-'," lead = V," error } lead, the valve 
Back, '/<" lead -' ," = ' V error i must be moved 

f "," back. 

Error in backward motion— 

/ To square the 

Front, ' ,«"-'//' lead = '/i«" error * lead, the valve 
Back, > ."lead -'/.," = ', ,." error ) must be moved 

{ */„" back. 
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As the errors in the two motions occur in the same 
direction, it follows that the greater one partially neu- 
tralizes the effect of the lesser, and that the combined 
or average error will Ik- the difference between the two, 
viz.; three-sixteenths of an inch minus one-eighth inch 
equals one-sixteenth inch average error. 

2. To divide an average error of one-sixteenth inch 
equally about a central point, it will l>e necessary to 
move the valve one-half the amount or one-thirly- 
second inch (in this rase, one-thirty-second inch ahead 
in forward motion). 

In the engine now under consideration, the eccentric 
crank throw is fifteen and one-half inches and the valve 
travel five and three-quarters inches. Hence the ratio 
of eccentric throw to valve travel is approximately as 
two and seven- tenths to one. Therefore, according to 
rule 3, page IS, the eccentric rod must be lengthened 
two and seven-tenths times one-thirty-second, or approxi- 
mately five-sixty-fourths of an inch to move the valve 
ahead one-thirty-second inch. W hen this has been done, 
the valve stem points will tram as shown in Figure 21. 



3. The errors in forward and backward motion 
have thus teen equalized, and it remains only to square 
the lead front and back for both motions. The valve 
as now standing is five-thirty-seconds of an inch too far 
ahead to equalize the lead, viz.: 

"V - '/«" lead = error front 

'/«" lead- Vis" = V«" error back 

As the influence of the radius rod is direct (sec rules 
6 and 7, page 19), it follows that by shortening the rod 
fivc-thirty-seconds of an inch, the valve will be moved 
back that amount and the lead squared. The valve 
stem can then be trammed to the dimensions shown in 
Figure 22. These dimensions are the ones required by 
the specification. 

4. The valve has thus been squared and the errors 
corrected in Hypothetical Case No. 1, by the changes 
noted below: 

Fccentric rod lengthened 1 «i" 
Radius rod shortened %»" 

5. A final trial of the valve and cut-off, etc., can 
now be made in the previously described manner. 
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Hypothetical Case No. 2 

Let it be assumed that on tramming for lead, 
results are obtained as represented by Figure 23. 

6. Divide the error between the forward and back- 
ward motions, as follows: 



Error in forward motion — 



Front. "'.«"-'; . 



•V«" lead-Vt*"i'rror 
Back. ■/«" lead -•/.." -V.." 



To square the 
lead, the valve 
must be moved 
V,." back. 



Error in backward motion 



Front, '//' lead-Vi." = '/i." 
Back, V,,"-' /' lead = '/„'» 



/ To square the 
1 lead, the valve 
\ must be moved 
( '/„" ahead. 
As the errors in the two motions occur in opposite 
directions they augment each other, and the combined 
or average error will be the sum of the two, viz.: three- 
sixteenths of an inch plus one-sixteenth inch equals one- 
quarter inch average error. 



7. To divide the error equally about a central 
point, it will be necessary to move the valve one-half 
the amount, or one-eighth inch (in this case one-eighth 
inch back in forward motion). 

According to rule No. 3, page 18, the eccentric rod 
must be shortened two and seven-ienths times one-eighth 
inch, or approximately eleven-thirty-seconds of an inch, 
to move the valve one-eighth inch. When this has Ix-en 
done, the valve will tram as shown in Figure 24. 

8. The errors in forward and liackward motion 
have thus been equalized, and it remains only to square 
the lead front and back for both motions. The valve as 
now standing is one-sixteenth inch too far front to equal- 
ize the lead, viz.: 

Vi»" lead «',',«" error front. 
•/«" lead -»/„"-•/,." error back. 

9. To move the valve back one-sixteenth inch, 
the link radius rod must be shortened one-sixteenth 
inch (sec miles 6 and 7, page 19), and the lead will 
then be squared. When trammed for lead, the results 
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will he as shown in Figure 22. These dimensions are 
the ones required by the specification. 

10. The lead has been squared and the errors in 
Hypothetical Case No. 2 have been corrected by the 
changes noted below: 

Eccentric rod shortened ",,'«" 
Link radius rod shortened 

11. Trial of the valve travel and rut -off, etc.. ran 
now be made in the manner previously described. 

12. It will be noticed in the two cases given that 
the lead was 1 ," after squaring in both forward and 
Iwckward motions, but cases may be found where the 
lead is greater in one motion than in the other, due to the 
eccentric crank l>eing of incorrect length or improperly 
located. As mentioned on page 6. the crank should be 
set so that link will !*• in the same |>osition when the 
piston is at either end of the stroke, and if this is not 
correct on the engine, the crank should lie changed by 
altering its length or moving it radially on main crank 
pin. 
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Setting of Outside Admission 
Piston Valves 

With valves of this type, the arrangement of the 
gear is the same as that used with outside admission 
slide valves, and the method of setting is the same. 
The line and line positions of the valve, however, must 
be observed through |>eep holes, as in the case of the 
inside admission piston valve. 

Breakdowns 

The handling of the Walsrhaerts gear in the event of 
a breakdown presents no special difficulties. It is 
usually desirable, if possible, to lake down both the 
eccentric rod and main rod. The cross head and valve 
stem can then Ite securely blocked, exactly as in the case 
of an engine equipped with the Stephenson gear. The 
radius rod should be disconnected from the reverse shaft 
by removing the lifting link. If the valve is blocked in 
its middle position, the cylinder on the damaged side 
will be cut out. 
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If the main nxl, crosshcad and piston on (he damaged but the steam will do at least some work, and the engine 
side are in a rendition to run, the main rod may be left ta n l>e reversed and both the cylinders lubricated, 
up, provided there are relief valves in the cylinder heads. 

The relief valves should l)e removed, so that the cylinder Reproducing Model of the Walschaerts 
can be lubricated and excessive compression avoided. 
With the eccentric rod down, and the valve securely 
blocked in its middle position, the engine can then be 



Valve Gear 

Figure .?0 shows a full size model used by The 



run with the other side. It is of course necessary, in this 
case, to remove the crosshead link, and fasten the 
combining lever in forward position. The foot of the 
lever can readily be secured to one of the cylinder cocks. 

If the damage is confined to the eccentric crank or 
rod, or to the lower end of (he link, and (he latter is 
still supported on its trunnions, the main rod may be 
left up, and the valve operated by the combining lever. 
To accomplish this, take down the eccentric rod, discon- 
nect the radius rod from the reverse shafi, anil secure 
the link-block exactly at the center of the link. The 
maximum port opening on the damaged side will now 
be equal to the lead, and the cut-off will be very short; 



Baldwin Locomotive Works for reproducing the motion 
of the Walschaerts valve gear, applied to locomotives. 
On this model can be measured all the valve events, 
such as travel, lead, cut-off, release, etc.. in both for- 
ward and backward motions; and any relative position 
of the valve to the piston can be found. This machine 
has adjustable parts which may be made to conform to 
the length of the actual parts on the locomotive, and 
arranged in the same relative location. 

To obtain the motion the machine is driven at the 
wheel by an electric motor, or revolved by hand to suit 
the operator. 

The valve events may be permanently recorded on 
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paper or tracing cloth by a pencil moving across acylinder represents the movement in full gear, while the interme- 

attached to the machine. This cylinder rotates at the diate ellipses represent the movement when the gear is 

same speed as the valve movement, and the pencil hooked up for various points of cut-off. By following a 

travels lengthwise of the cylinder at one-half the piston complete ellipse, the exact Wation of the valve can be 

speed, producing an ellipse similar to those shown in found for every point in the piston stroke and the posi- 

Figure 31. The horizontal length of the diagram repre- tions of the piston al which the various valve events 

sents the stroke of the piston, while the distance moved occur can Ik- accurately determined, 
by the valve is measured vertically. The central line in The operation of the machine, including the 

each group of ellipses represents the movement of the drawing of the ellipses, has been recorded in moving 

valve when operating in mid-gear: the outside ellipse pictures. 
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